Searching PAJ Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-333336 

(43)Date of publication of application : 18.12.1998 



r — : rr. tt — —rrrrrrT'r. ':v-' ' 

(51)Int.CI. 

1 ■ 




G03F 7/11 
C09D 5/00 
C09D 7/12 
C09D201/00 




(21)Application number ; 


: 09-146629 


(71)Applicant : 


: FUJI PHOTO RLM CO LTD 


(22)Date of filing : 


04.06.1997 


(72)Inventor : 


MIZUTANI KAZUYOSHI 


—. — . . — -• • 






MOMOTA ATSUSHI 



(54) MATERIAL COMPOSITION FOR ANTIREFLECTION RLM AND RESIST PATTERN FORMING 
METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a material compsn. for an antireflection film of a photoresist 
having a high antireflection effect, not causing intermixing, having a higher dry etching rate than the 
photoresist, excellent in resolving power and dependency on film thickness and excellent also in aging 
stability during storage and to provide a resist pattern forming method using the compsn. 
SOLUTION: This material compsn. for an antireflection film contains a low molecular light absorber, a 
high molecular material and a solvent. The light absorber is an arom. or hetero arom. compd. having a 
mol.wt. of <2,000 and a molar extinction coefft. of >1 0,000 to light of 365 nm, 248 nm or 193 nm 
wavelength and having two or more crosslinkable or polymerizabie functional groups in one molecule. 



LEGAL STATUS 

[Date of request for examination] 04.09.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www 1 9.ipdLncipi.go jp/PA 1 /result/detail/main/w AAAfha4smDA4 1 03333 3 6P 1 .htm 



4/20/2005 



JP,10-333336,A [CLAIMS] 




Page 1 of 1 



* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The antireflection film ingredient constituent characterized by including the low-molecular 
extinction agent, the polymeric materials, and the solvent of following (1). 

(1) A low-molecular extinction agent is 2000 or less molecular weight, and the molar extinction coefficient 
to one of wavelength light of 365nm, 248nm, or 193nm is 10000 or more at least, and it is the aromatic 
compound or hetero aromatic compound which has two or more functional groups of crosslinking reaction 
nature or polymerization reactivity in intramolecular. 

[Claim 2] The antireflection film ingredient constituent according to claim 1 characterized by the functional 
group of the crosslinking reaction nature contained in said low-molecular extinction agent or polymerization 
reactivity being at least one of the radicals shown by the -CH2 OR radical. (Here, R expresses the alkyl 
group of 1-20 carbon numbers or acyl group which may have the hydrogen atom and the substituent.) 
[Claim 3] The antireflection film ingredient constituent according to claim 1 with which the functional 
group of the crosslinking reaction nature contained in said low-molecular extinction agent or polymerization 
reactivity is characterized by being the organic radical which has an epoxy group at the end. 
[Claim 4] The antireflection film ingredient constituent according to claim 1 characterized by the functional 
group of the crosslinking reaction nature contained in said low-molecular extinction agent or polymerization 
reactivity being at least one of the radicals shown by -X-C(R') =CH2. (Here, R' expresses a hydrogen atom, 
a methyl group, a halogen atom, or a cyano group.) X expresses the divalent radical which combined single 
bond, the alkylene group of 1 -20 carbon numbers, the arylene radical of 1 -20 carbon numbers, a -C(=0)- 
radical, a -C(=0) O-radical, a -O-radical, a -0-C(=0)-radical, or these two radicals or more. 
[Claim 5] The antireflection film ingredient constituent according to claim 1 to 4 with which the aromatic 
compound or hetero aromatic compound which forms the frame of said low-molecular extinction agent is 
characterized by having a naphthalene ring. 

[Claim 6] The resist pattern formation approach characterized by using an antireflection-film ingredient 
constituent according to claim 1 to 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resist pattern forming method for having used the 
antireflection-film ingredient constituent effective in reduction of the bad influence by the reflection from a 
substrate substrate, and this antireflection-film ingredient constituent in the lithography process which uses 
various radiations. 
[0002] 

[Description of the Prior Art] A photoresist is applied to the thickness of 0.5-2 micrometers by the spin 
applying method or the roller-coating cloth method on substrates, such as a semi-conductor wafer, glass, a 
ceramic, or a metal. Then, it heats and dries and a circuit pattern etc. can be burned with radiations, such as 
ultraviolet rays, through an exposure mask, after giving BEKU after exposure as occasion demands, 
negatives are developed, and an image is formed. By fiirthermore etching this image as a mask, the shape of 
a pattern is processible on a substrate. There are manufacture of the circuit boards, such as semi-conductor 
production processes, such as IC, liquid crystal, and a thermal head, other photofabrication processes, etc. in 
a typical applicable field. 

[0003] In micro processing of the semi-conductor using a photoresist, prevention of the light reflex from a 
substrate side is becoming an important problem with detailed-izing of a dimension. Although the 
photoresist containing an extinction agent had been conventionally used for this purpose, there was a trouble 
of spoiling resolution. Then, the method of preparing an antireflection film (Bottom Anti-Reflective 
Coating, BARC) between a photoresist and a substrate has come to be examined widely. 
[0004] As antireflection film, inorganic membrane types, such as titanium, a titanium dioxide, titanium 
nitride, chromic oxide, carbon, and alpha-silicon, and the organic membrane type which consists of an 
extinction agent and a polymer ingredient are known. To the former needing a facility of a vacuum 
evaporation system, a CVD system, a sputtering system, etc. for film formation, the latter is made 
advantageous at the point which does not need a special facility, and much examination is performed. For 
example, the condensation product of a diphenylamine derivative given in JP,7-6961 1,B, and formaldehyde 
denaturation melamine resin, The thing, the maleic-anhydride copolymer given in U.S. Pat. No. 5294680, 
and the reactant of a diamine mold extinction agent which consist of alkali fiisibility resin and an extinction 
agent, The thing containing a resin binder given in JP,6-l 18631, A, and a methylol melamine system heat 
cross linking agent, The acrylic resin mold antireflection film which has a carboxylic-acid radical, an epoxy 
group, and an extinction radical given in JP,6-1 18656,A in the same intramolecular. What consists of a 
methylol melamine given in JP,8-871 15,A and a benzophenone system extinction agent, the thing which 
added the low-molecular extinction agent to polyvinyl alcohol resin given in JP,8-179509,A are mentioned. 
[0005] As physical properties desired as a charge of organic system antireflection film material, it has a big 
absorbance to a radiation. There is no low-molecular diffusion object to the inside [ ingredient / 
antireflection-fihn ] of the photoresist of finishing at the time of insoluble (INTAMIKISHINGU with a 
photoresist layer should not happen) to a photoresist solvent, spreading, or stoving, Compared with a 
photoresist, it may have a big dry etching rate, and they are indicated by for example, Proc.SPIE, Vol.2195, 
and 225-229(1994). 

[0006] However, a compound given [ above-mentioned ] in a patent specification or a constituent does not 
fill these the demands of all, and the amelioration was desired, A charge of antireflection film material 
which can etch sufficiently quickly as compared with a photoresist about that INTAMIKISHINGU does not 
happen especially at the time of photoresist spreading and a dry etching rate, namely, etch selectivity tends 
to take was desired. Moreover, in the antireflection film using the high molecular compound which has both 
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an extinction nature machine and a cross-linking radical in the same intramolecular, when solvent solubility 
got worse and preservation of this high molecular compound with the passage of time was carried out into 
the solvent, there was a problem that the solution will gel or a melt will deposit. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
photoresist antireflection-film ingredient constituent and the resist pattern formation approach of the light 
reflex prevention effectivenesses being high, and INTAMIKISHINGU (interface mixing) with a photoresist 
layer not happening, but there being no diffusion object to the inside of a photoresist layer at the time of 
stoving, having a big dry etching rate compared with a photoresist, having excelled in resolving power and a 
thickness dependency further, and having excelled also in the stability of preservation with the passage of 
time. 
[0008] 

[Means for Solving the Problem] That is, the above-mentioned purpose of this invention is attained by the 
following configuration. 

1) The antireflection film ingredient constituent characterized by including the low-molecular extinction 
agent, the polymeric materials, and the solvent of following (1). 

(1) A low-molecular extinction agent is 2000 or less molecular weight, and the molar extinction coefficient 
to one of wavelength light of 365nm, 248nm, or 193nm is 10000 or more at least, and it is the aromatic 
compound or hetero aromatic compound which has two or more functional groups of crosslinking reaction 
nature or polymerization reactivity in intramolecular. 

[0009] 2) An antireflection film ingredient constituent given in the above 1 characterized by the functional 
group of the crosslinking reaction nature contained in said low-molecular extinction agent or polymerization 
reactivity being at least one of the radicals shown by the -CH2 OR radical. (Here, R expresses the alkyl 
group of 1-20 carbon numbers or acyl group which may have the hydrogen atom and the substituent.) 
3) An antireflection film ingredient constituent given in the above 1 whose functional group of the 
crosslinking reaction nature contained in said low-molecular extinction agent or polymerization reactivity is 
characterized by being the organic radical which has an epoxy group at the end. 

[0010] 4) An antireflection film ingredient constituent given in the above 1 characterized by the functional 
group of the crosslinking reaction nature contained in said low-molecular extinction agent or polymerization 
reactivity being at least one of the radicals shown by -X-C(R') =CH2. (Here, R* expresses a hydrogen atom, 
a methyl group, a halogen atom, or a cyano group.) X expresses the divalent radical which combined single 
bond, the alkylene group of 1 -20 carbon numbers, the arylene radical of 1-20 carbon numbers, a -C(=0)- 
radical, a -C(=0) O-radical, a -O-radical, a -0-C(=0)-radical, or these two radicals or more. 
[001 1] 5) An antireflection film ingredient constituent given in either [ to which the aromatic compound or 
hetero aromatic compound which forms the frame of said low -molecular extinction agent is characterized by 
having a naphthalene ring / said ] 1-4. 

6) The resist pattern forming method characterized by using the antireflection-film ingredient constituent of 

a publication for either of the above 1-5. 

[0012] 

[Embodiment of the Invention] The antireflection film ingredient constituent of this invention contains the 
polymeric materials of the amount of macromolecules, and the low -molecular extinction agent of low 
molecular weight. 

[0013] In this invention, the molecular weight of a low-molecular extinction agent is 1000 or less, and 88 is 
[ 2000 or less ] preferably desirable as a lower limit of the molecular weight of a low-molecular extinction 
agent. 193nm of 248nm of 365nm of molar extinction coefficients to one of wavelength light of a low- 
molecular extinction agent is 200000 or less [ 30000 or more ] more preferably 20000 or more 10000 or 
more. In addition, the molar extinction coefficient of the antireflection film which generally uses wavelength 
light (365nm, 248nm, or 193nm) for photoresist exposure light in many cases, and is formed in a photoresist 
process is so desirable that it is high to such wavelength light. Even if it forms an antireflection film as the 
molar extinction coefficient to such wavelength light is less than 10000, sufficient acid-resisting 
effectiveness appears and is not desirable. Here, 365nm, 248nm, after dissolving a low-molecular extinction 
agent in water or an organic solvent and the molar extinction coefficient (epsilon) to one of wavelength light 
measures the absorbance of the solution with UV spectrophotometer, it can be measured by the formula of 
Beer 193nm. 

[0014] Such a low-molecular extinction agent is good to contain a specific ring or a specific hetero ring 
structurally. That is, it is good to have the KUROMO forehand (chromophore) who makes pi electron 
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conjugated system mother-nucleus structure. Little direction of the number of aromatic series carbon is 
desirable. If there is many aromatic series carbon, there is an inclination for a dry etching rate to become 
slow, and it is not desirable. The number of aromatic series carbon is 14 or less [ 6 or more ] still more 
preferably 1 8 or less [ 6 or more ] preferably. 

[0015] The benzene ring, a naphthalene ring, an anthracene ring, and a phenanthrene ring are mentioned as 
the example of the ring which forms the frame of a low-molecular extinction agent, and the hetero ring of 5 
which has oxygen, such as a thiophene ring, a furan ring, a pyrrole ring, an imidazoyl ring, an iso thiazoyl 
ring, a PIRAZOIRU ring, an iso KISAZOIRU ring, the Indore ring, and an indazole ring, nitrogen, and a 
sulfur atom in endocyclic - 14 members is mentioned as the example of a hetero ring. The thing containing 
sulfur atoms, such as a thiophene ring which can gather a film refractive index also in this, is desirable. The 
benzene ring, a naphthalene ring, and a phenanthrene ring are desirable also in the above-mentioned ring or 
a hetero ring. Especially, a naphthalene ring is desirable. 

[0016] A low-molecular extinction agent has more preferably two or more functional groups of crosslinking 
reaction nature or poljmierization reactivity six or less [ 4 or more ] eight or less [ 3 or more ] in such a ring 
or a hetero ring at intramolecular. As such a functional group that a low-molecular extinction agent has, a - 
CH2 OR radical is desirable. - R in a CH2 OR radical may express a hydrogen atom, the alkyl group of 1-20 
carbon numbers, or the acyl group of 1-20 carbon numbers, and these may have the substituent. As an alkyl 
group of 1 -20 carbon numbers, a methyl group, an ethyl group, n-propyl group, i-propyl group, n-butyl, i- 
butyl, t-butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, a heptyl radical, an octyl radical, a 2- 
ethyl-hexyl group, a lauryl radical, a stearyl radical, a nonyl radical, a deca nil radical, etc. are mentioned. 
As an acyl group of 1-20 carbon numbers, an acetyl group, an ethyl carbonyl group, benzoyl, etc. are 
mentioned. - Specifically, it is -CH2 as a CH2 OR radical. An OH radical and -CH2 OCH3 A radical and - 
CH2 OC two H5 A radical and -CH2 OCOCH3 A radical etc. is mentioned. 

[0017] Moreover, as a functional group of crosslinking reaction nature or polymerization reactivity, the 
organic radical which contains an epoxy group in an end is also desirable. The following examples can be 
given as an organic radical which contains an epoxy group in an end. 
[0018] 
[Formula 1] 

O— CH 2— Ch^H 2 — CX)2-CH 2r-Cf^H 2 



— COz-CH gCH 2-CP3-CH 2— CH~CH 2 



[0019] Furthermore, it is -X-C(R') =CH2 as a functional group of crosslinking reaction nature or 
polymerization reactivity. The radical which can be expressed is also desirable. R* expresses a hydrogen 
atom, a methyl group, a halogen atom, or a cyano group among a formula. X expresses the divalent radical 
which combined single bond, the alkylene group of 1-20 carbon numbers, the arylene radical of 6-20 carbon 
numbers, a -C(=0)-radical, a -C(=0)-0-radical, a -O-radical, a -0-C(=0)-radical, or these radicals two or 
more. Specifically, a methylene group, ethylene, a propylene radical, a butylene radical, a pentene radical, a 
hexylene radical, a pentene radical, a cyclo hexylene radical, 2-hydroxy ethylene, a chloroethylene radical, 
etc. can be mentioned as an alkylene group of the 1-20 above-mentioned carbon numbers. As an arylene 
radical of the 6-20 above-mentioned carbon numbers, a phenylene group, a naphthylene radical, an 
anthrylene radical, a phenan SURIREN radical, etc. can be mentioned. As such a functional group, an 
acryloyl radical or a methacryloyl radical, a styryl radical, a vinyl ether radical, and a vinyl ketone group can 
be mentioned preferably. 

[0020] An above-mentioned ring or an above-mentioned hetero ring may have the following substituents 
which are not cross-linking, either and are not polymerization nature, either, for example in addition to the 
above functional groups. Specifically, the organic radical of carbon numbers 1-20 can be mentioned. As an 
organic radical, an alkyl group, an alkenyl radical, an acyl group, an alkoxy group, and an alkoxy carbonyl 
group can be mentioned, for example. Other than an organic radical, a fluorine atom, a chlorine atom, a 
bromine atom, an iodine atom, a nitro group, a cyano group, a hydroxy group, the amino group, etc. can be 
mentioned, furthermore, -SR4 Or -NR five R6 ****** - the radical which can be expressed, or R5 R6 The 
morpholino radical which a nitrogen atom is united and forms annular can be mentioned. Here, it is R4. The 

http://ww\y4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/20/2005 



JP,10-333336,A [DETAILED DESCRIPTION] Page 4 of 17 



hydrocarbon group whose carbon number is 1 -20 pieces is expressed. R5 and R6 A hydrogen atom or the 
hydrocarbon group of 1-20 carbon numbers is expressed respectively, and even if mutually the same, you 
may differ. 

[0021] - SR4 R4 in the shown formula ****** — a methyl group, an ethyl group, and n-propyl group — i- 

propyl group, n-butyl, i-butyl, t-butyl, n-pentyl radical, n-hexyl group, a cyclohexyl radical, n-octyl radical, 
a 2-ethylhexyl radical, n-nonyl radical, n-decyl group, n-lauryl radical, and n-stearyl radical are desirable. In 
the semantics in which a dry etching rate is not reduced, a methyl group, an ethyl group, n-propyl group. 
Especially hydrocarbon-group [ of the non-annular carbon numbers 1-6 such as i-propyl group n-butyl, i- 
butyl t-butyl, n-pentyl radical, and n-hexyl group, ], 2-hydroxyethyl radical, allyl group, 2, 3-dichloro propyl 
group, 2, and 3-dibromopropyl radical is desirable. Two or more R4 in the same molecule It may not 
necessarily be altogether the same and two or more different things may be mixed. 

[0022] - NR five R6 R5 in the shown formula, and R6 ****** - an each methyl group, an ethyl group, n- 
propyl group, i-propyl group, n-butyl, i-butyl, and t-butyl are desirable, and suitable also for a morpholino 
radical. 

[0023] Generally the above low-molecular extinction agents are stable during room temperature 

preservation, if it heats at 130 degrees C - 200 degrees C - the reactant functional group by the side of 
polymeric materials — and/or, crosslinking reaction or a polymerization reaction is caused by the low- 
molecular extinction agent comrade. Therefore, it will harden, if it applies and heats combining polymeric 
materials to a predetermined substrate, and an antireflection film is formed on a substrate, and a iow- 
molecular extinction agent is introduced into a polymeric-materials network. A coloring component 
penneates into the photoresist film by this, and unexpected INTAMIKISHINGU which distorting a mask 
image etc. had is prevented. Moreover, the effectiveness of a low-molecular extinction agent of having a 
high molar extinction coefficient to photoresist exposure light, and preventing the reflected light is also 
high, 

[0024] The above low-molecular extinction agents are compoundable by the following approaches, for 
example. - The low -molecular extinction agent which has a CH2 OR radical is -CH2 by making the 
compound or hetero ring compound which has a hydroxyl group or an amino group (the alkylation amino 
group is also good) on a ring react with formalin under alkaline conditions. An OH radical is introduced. It 
is compoundable by heating and changing into a -CH2 OR radical with an acid catalyst, under an alcoholic 
(ROH) existence after that. 

[0025] The low-molecular extinction agent which has the organic radical which has an epoxy group at the 
end is compoundable by making the ring which has a hydroxyl group or a carboxyl group, or a hetero ring 
compound react with the bottom epichlorohydrin of basic catalyst existence. 

[0026] - X-C(R*) =CH2 The low-molecular extinction agent which has a radical is compoundable by making 
the ring which has a hydroxyl group or an amino group, or a hetero ring compound react with acrylic-acid 
(meta) chloride under basic-catalyst existence, or making the ring or hetero ring compound containing a 
carboxyl group react with glycidyl (meta) acrylic-acid chloride under basic-catalyst existence. 
[0027] The following is concrete can be mentioned as a low-molecular extinction agent which can 
compound by such an approach etc. and can be used with the antireflection film ingredient constituent of 
this invention. 
[0028] 
[Formula 2] 
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OH 

HOCH2-|^^CH20H 

(1) 

CO 



0 



£ 365 2. 4 x 1 0 * 

OH 



OH 

HOCHa-f^CHgOH 



(2) 



CH 

II 

CH 

! 

CO 

£2.b9. 6x10'' 



OH 

HOCHg-jj^^^^CHzOH 
CH 

CH (3) 
CO 

^-^£ 248 5. 6 x 1 0 * 

CH3 




HOCHg-V^CHgOH 
O 

CH2 




(4) 

CHo 
O 

HOCHz-yStCHzOH 

£ 248 9 , 9 x 1 0 * 

[0029] 
[Formula 3] 
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OH 

CHaOCHg-I^^^CHzOCHa 

(5) 

CH 



CO 

0 6:^65 2 . 4 X 1 0 ^ 
OH 



OH 

CHgOCH^^j^^CHaOCHa 
CH 



(6) 

CO 

£248 9. 6X10" 



OH 

CHdCOOCH2-|j^^^CH^OCH3 
CH 

CH (7) 

£ 248 5 . 6 X 1 0 * 



CH3 



CH3OCH2 -V^CHgOCHg 
O 

CH2 




(8) 

CH2 

6 

CHaOCHg-T^^CHaOCHa 

£ 248 9. 9 x 1 0 * 



[0030] 
[Formula 4] 
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CHj-CH-CHaO CHzCHgOzC C COaCHaCHaOCHa CH-CHg 

CH " 



Q„ £ :i65 2 . 0 X 1 0 



OCH2 CH-CH2 
CH 

(10) 

CO 



Clio 



6 243 9 • 7 X 1 0 4 



OCHg CH-CH2 

O-OCH2 CH-CH2 
CH 

CH (11) 

CO 

6 248 5 . 6 x 1 0 ^ 




pCHgCH-CHg 
CH2 O 




(12) 



OCH2CH-CH2 £248 9. 6x10* 



[0031] 
[Formula 5] 
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CH2=CH-C02-CHjCH202C C C02CHjCH2 02C-CH=CHa 

CH 

^OCH3 (^3) 
£.«a2. 0X10* 

92C-CH=CH2 

OaC-CH^CHg 

CH 

?H (14) 
CO 

Q^)^ £2.89. 7x 1 0^ 




-CH^CHz 

OaC-CH=CH2 
OH 

CM (15) 
CO 

£ 24 8 5 ; 6X10^ 



OzC-CH^CHg 

(16) 

02C-CH=CH2 £2,3 9, 6x10^ 

[0032] The content in the antireflection film ingredient constituent of these extinction nature low molecular 
weight compound is 5 - 40 % of the weight preferably two to 60% of the weight to total solids. 
[0033] The antireflection film ingredient constituent of this invention contains the following polymeric 
materials with the above low-molecular extinction agents. That in which crosslinking reaction occurs 
between above-mentioned low-molecular extinction agents meltable to a solvent as polymeric materials at 
the time of heating is desirable. Furthermore, the polymeric materials by which dry etching is carried out 
more quickly than the binder used for resists, such as novolak resin, are desirable. 

[0034] As such polymeric materials, polyacrylic ester, a polyacrylic acid amide, polymethacrylic acid ester, 
a polymethacrylic acid amide, polyvinyl alcohol, polyvinyl ether, a polyvinyl ketone, polystyrene, a 
polyvinyl phenol, acetic-acid polyvinyl, etc. can be mentioned, for example. It may be a homopolymer or 
you may be a copolymer, the case of a copolymer — a random polymer, a block polymer, and a graft 
polymer — any are sufficient. Moreover, the polymer which has a hetero atom can also be mentioned in 
principal chains, such as polyurethane, polyester, poly urea, a polyether, and polyimide. These are [ work 
which raises a dry etching rate ] and are desirable. 

[0035] As a monomer which forms such a polymer, acrylic ester, methacrylic ester, acrylamides, 
methacrylamide, an allyl compound, vinyl ether, vinyl ester, styrene, and crotonic-acid ester can mention the 
compound which has an addition polymerization nature unsaturated bond, for example. 
[0036] Specifically For example, acrylic ester, for example, alkyl (carbon atomic number of alkyl group has 
desirable thing of 1-10) acrylate for example, a methyl acrylate, an ethyl acrylate, and acrylic -acid propyl — 
Acrylic-acid t-butyl, acrylic-acid amyl, acrylic-acid cyclohexyl. Acrylic-acid ethylhexyl, acrylic-acid octyl, 
acrylic-acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2-dimethyl hydroxypropyl acrylate, 5- 
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hydroxy pentyl acrylate, trimethyloi propane monoacrylate, Pentaerythritol monoacrylate, benzyl acrylate, 
methoxybenzyl acrylate, Aryl acrylate (for example, phenyl acrylate, hydroxyphenyl acrylate, etc.), such as 
fiirfuryl acrylate and tetrahydrofurfUryl acrylate; 

[0037] methacrylic ester (for example, methyl methacrylate -), for example, alkyl (carbon atomic number 
of alkyl group has desirable thing of 1-10.) methacrylate Ethyl methacrylate, propyl methacrylate, isopropyl 
methacrylate, t-butyl methacrylate, amyl methacrylate, hexyl methacrylate, Cyclohexyl methacrylate, benzyl 
methacrylate, KURORU benzyl methacrylate, Octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxy 
butyl methacrylate, 5-hydroxy pentyl methacrylate, 2, and 2-dimethyl-3-hydroxypropyl methacrylate, 
Trimethyloi propane mono-methacrylate, pentaerythritol mono-methacrylate, Aryl methacrylate (for 
example, phenyl methacrylate, hydroxyphenyl methacrylate, cresyl methacrylate, naphthyl methacrylate, 
etc.), such as farfuryl methacrylate and tetrahydrofurftiryl methacrylate; 

[0038] Acrylamides, for example, acrylamide, N-alkyl acrylamide, (As an alkyl group, there are the thing of 
the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, butyl, t-butyl, 
a heptyl radical, an octyl radical, a cyclohexyl radical, benzyl, a hydroxyethyl radical, benzyl, etc.) N-aryl 
acrylamide (as an aryl group, there are a phenyl group, a tolyl group, a nitrophenyl group, a naphthyl group, 
a cyanophenyl radical, a hydroxyphenyl radical, a carboxyphenyl radical, etc.) N and N-dialkyl acrylamide 
(as an alkyl group, the carbon atomic numbers 1-10) for example, there are a methyl group, an ethyl group, 
butyl, an isobutyl radical, an ethylhexyl radical, a cyclohexyl radical, etc. N and N-aryl acrylamide (there is 
a phenyl group etc. as an aryl group.) N-methyl-N-phenyl acrylamide, N-hydroxyethyl-N-methylacrylamide, 
N-2-acetamidoethyl-N-acetyl acrylamide, etc.; 

[0039] Methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as an alkyl group, the 
carbon atomic numbers 1-10) for example, there are a methyl group, an ethyl group, t-butyl, an ethylhexyl 
radical, a hydroxyethyl radical, a cyclohexyl radical, etc. N-aryl methacrylamide (as an aryl group, there are 
a phenyl group, a hydroxyphenyl radical, a carboxyphenyl radical, etc.) N and N-dialkyl methacrylamide 
(there are an ethyl group, a propyl group, butyl, etc. as an alkyl group.) N and N-diaryl methacrylamide 
(there is a phenyl group etc. as an aryl group.), N-hydroxyethyl-N-methyl methacrylamide, N-methyl-N- 
phenyl methacrylamide, ;, such as N-ethyl-N-phenyl methacrylamide, ~ an allyl compound (for example, an 
acetic-acid allyl compound -), for example, allyl ester Allyloxy ethanol, such as allyl caproate, a caprylic- 
acid allyl compound, a lauric-acid allyl compound, a palmitic-acid allyl compound, a stearin acid allyl 
compound, allyl benzoate, an acetoacetic-acid allyl compound, and a lactic-acid allyl compound etc.; 
[0040] vinyl ether (for example, hexyl vinyl ether -), for example, alkyl vinyl ether Octyl vinyl ether, 
DESHIRU vinyl ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, 
KURORU ethyl vinyl ether. The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, 
Hydroxyethyl vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl 
vinyl ether, Butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfUryl vinyl ether, etc.. Vinyl aryl 
ether (for example, vinyl phenyl ether, the vinyl tolyl ether, vinyl KURORU phenyl ether, vinyl -2, 4- 
dichloro phenyl ether, the vinyl naphthyl ether, the vinyl anthranil ether, etc.); 

[004 1 ] Vinyl ester, for example, vinyl butyrate, vinyl iso butyrate. Vinyl trimethyl acetate, vinyl diethyl 
acetate, vinyl BARETO, Vinyl caproate, vinyl KURORU acetate, vinyl dichloro acetate, Vinyl methoxy 
acetate, vinyl butoxy acetate, vinyl phenyl acetate, Vinyl acetoacetate, vinyl lactate, vinyl -beta-phenyl 
butyrate, vinyl cyclohexyl carboxylate, benzoic-acid vinyl, salicylic acid vinyl, Krol benzoic-acid vinyl, 
tetra-KURORU benzoic-acid vinyl, naphthoic-acid vinyl, etc.; 

[0042] styrene, for example, styrene, and alkyl styrene (for example, methyl styrene -) Dimethyl styrene, 
trimethyl styrene, ethyl styrene, diethyl styrene, Isopropyl styrene, butyl styrene, hexyl styrene, cyclohexyl 
styrene, DESHIRU styrene, benzyl styrene, KURORU methyl styrene, trifluormethyl st)Tene, alkoxy 
styrene (for example, methoxy styrene ~), such as ethoxy methyl styrene and acetoxy methyl styrene 
halogen styrene (for example, KURORU styrene ~), such as 4-methoxy-3-methyl styrene and dimethoxy 
styrene Dichloro styrene, TORIKURORU styrene, tetra-KURORU styrene, pen TAKURORU styrene, 
bromine styrene and a jib — ROM styrene, iodine styrene, and Fluor styrene — Tori Fluor styrene, 2- 
bromine-4-trifluormethyl styrene, hydroxystyrene (for example, 4-hydroxystyrene -), such as 4-Fluor-3- 
trifluormethyl styrene 3 -hydroxystyrene, 2 -hydroxystyrene, 4-hydroxy-3-methyl styrene, 4-hydroxy - 
Carboxy styrene, such as 3, 5-dimethyl styrene, 4-hydroxy-3 -methoxy styrene, and 4-hydroxy-3-(2- 
hydroxybenzyl) styrene; 

[0043] Crotonic-acid ester (for example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc.), 
for example, crotonic-acid alkyl (for example, crotonic-acid butyl, crotonic-acid hexyl, glycerol mono- 
crotonate, etc.); itaconic-acid dialkyls,; the dialkyl ester (for example, dimethyl MARERETO, 
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dibutylfumarate, etc.) or monoalkyl ester of a maleic acid or boletic acid; 

[0044] There are an acrylic acid, a methacrylic acid, a crotonic acid, an itaconic acid, a maleic anhydride, 
maleimide, acrylonitrile, a methacrylonitrile, MAREIRO nitril, etc. In addition, what is necessary is just the 
unsaturated compound of addition polymerization nature which can be copolymerized. Each of these may be 
used independently, may be put together and may be used. The above-mentioned polymeric materials to 
which it comes to carry out the polymerization of such a monomer permute the reactant functional group 
corresponding to the functional group by the side of a low-molecular extinction agent, for example by the 
side chain, and have it. 

[0045] When the functional group for example, by the side of a low-molecular extinction agent is a -CH2 
OR radical, as for the functional group by the side of a low-molecular extinction agent, and the functional 
group by the side of reactant corresponding polymeric materials, the 2nd place, - OH radical or - OH radical, 
and the 4th place can mention the ring radical of a vacancy. The functional group by the side of a low- 
molecular extinction agent is -X-C(R') =CH2, When it is a radical, an alcoholic-OH radical, a phenol nature- 
OH radical, and a carboxyl group can be mentioned. In the case of the organic radical in which the 
functional group by the side of a low-molecular extinction agent contains an epoxy group, an allyl group, an 
acrylic radical, an methacrylic radical, a styryl radical, etc. can be mentioned as an example. 
[0046] The content of the repeat structural unit which the functional group which has reactivity with a low- 
molecular extinction agent permuted is preferably good in it being 40 - 90 % of the weight still more 
preferably 30 to 97% of the weight ten to 99% of the weight in the whole polymeric materials. 
[0047] The above-mentioned polymeric materials may have the extinction nature machine further in the 
intramolecular. As an example of the radical of such extinction nature, JP,6-1 18631,A, JP,6-l 1 86565,A, 
JP,8-245126,A, JP,8-208631,A, and the example currently used for JP,8-276573,A by the polymer of a 
publication can be given. It raises an acid-resisting operation with a low-molecular extinction agent and is 
desirable when it has such an extinction nature machine. As a content in the polymeric materials of such an 
extinction nature machine, it is good 30 or less % of the weight in the whole polymeric materials in it being 
20 or less % of the weight preferably. 

[0048] Such polymeric materials may permute the radical of crosslinking reaction nature also in the repeat 
unit in the principal chain. For example, a repeat unit as shown by the following formula can be mentioned. 
[0049] General formula (I) 
[Formula 6] 

R2 



-^CH2-C-y- 



[0050] General formula (II) 
[Formula 7] 

r 

-^CH2-C-^ 
B 

[0051] The inside of the above-mentioned formula (I), and R2 A hydrogen atom, a methyl group, a chlorine 
atom, a bromine atom, and a cyano group are expressed, A is at the end. - It is CH2. An OH radical or -CH2 
OR7 A radical and -CH2 OCOCH3 The organic functional group which has a radical is expressed. - CH2 
OR7 Inner R7 A carbon number expresses the hydrocarbon group to one to 20 pieces. As an organic 
functional group expressed with A, it is -CONHCH2 preferably. An OH radical and -CONHCH2 OCH3 A 
radical and -CH2 OCOCH3 A radical and -C6 H4 CH2 An OH radical and -C6 H4 CH2 OCH3 A radical or 
-CONHC(CH3)2 CH2 COCH3 The radical to which the radical was made to react with formalin can also be 
mentioned. 

[0052] The inside of the above-mentioned formula (II), and R2 It is synonymous with the above and is the 
organic functional group which has an epoxy group at the end as B. If it introduces into an end, as an 
example of a desirable epoxy group, it can illustrate by the following formulas. 
[0053] 
[Formula 8] 
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— Cp2-CH zCHz-CQr-CHs— 2 

[0054] As a content in the macromolecule of the repeat structural unit shown by the above-mentioned 
general formula (I) or the formula (II), 5 - 30-mol % is desirable to all monomeric units, and it is 1 0 - 20- 
mol % more preferably. The material by which dry etching is carried out more quickly [ it is meltable to a 
solvent and ] than the binder used for resist layers, such as novolak resin, especially in this invention is 
desirable also in the above polymeric materials. 

[0055] although there is fluctuation with the solvent which uses the molecular weight of the polymeric 
materials which coexist in a solvent with a low-molecular extinction agent, the solution viscosity demanded, 
the film configuration demanded — as a weighted mean — 1000-1 million — desirable — 2000-300000 — it is 
3000-200000 still more preferably, as the content in the constituent of such polymeric materials — usually — 
the inside of the solid content 100 weight section, and 5-20 weight section — the range of 8 - 15 weight 
section is preferably good. The antireflection-fihn ingredient of this invention is applied on a silicon 
substrate etc., and a photoresist layer is applied and used for it on it. It is the semantics which prevents 
interface mixing (INTAMIKISHINGU) with the photoresist to finish fiirther, and it is good to mix a heat 
cross linking agent ftirther. 

[0056] It is also possible to contain (A) further as further heat cross linking agent used with the above- 
mentioned low-molecular extinction agent, (A) The melamine compound permuted by at least one 
substituent chosen fi-om the methylol radical, the alkoxy methyl group, and the acyloxy methyl group, a 
guanamine compound, a glycoluryl compound, or an urea compound [0057] (A) In the case of a melamine 
compound, in the case of 2-6, a glycoluryl compound, a guanamine compound, and an urea compound, the 
number which the methylol radical contained in a component, the alkoxy methyl group, and the acyloxy 
methyl group have permuted is 2-4, but in the case of a melamine compound, in the case of 5-6, a glycoluryl 
compound, a guanamine compound, and an urea compound, it is 3-4 preferably. 

[0058] Each of these methylol radical content compounds is obtained by making a melamine, glycoluryl, 
guanamine, or urea react with formalin by basic catalyst existence-ization of a sodium hydroxide, a 
potassium hydroxide, ammonia, tetra-alkylammonium hydroxide, etc. 

[0059] Moreover, an alkoxy methyl group content compound is obtained by heating the above-mentioned 
methylol radical content compound in alcohol under acid-catalyst existence, such as a hydrochloric acid, a 
sulfuric acid, a nitric acid, and methansulfonic acid. An acyloxy methyl group content compound is obtained 
by carrying out mixed stirring of the methylol radical content compound with a basic catalyst existence-ized 
acyl chloride. 

[0060] Hereafter, the example of a compound of having these above-mentioned substituents is given. The 
compound in which 1 -5 of the methylol radical of the compound which 1 -5 of the methylol radical of for 
example, a hexa methylol melamine, a hexamethoxy methyl melamine, and a hexa methylol melamine 
methoxymethyl-ized or its mixture, a hexamethoxy ethyl melamine, a hexa acyloxy methyl melamine, and a 
hexa methylol melamine carried out acyloxy methylation as a melamine compound, or its mixture is 
mentioned. 

[0061] The compound in which 1-3 methylol radicals of the compound which 1-3 methylol radicals, for 
example, tetra-methylol guanamine, tetramethoxy methyl guanamine, and tetra-methylol guanamine, 
methoxymethyl-ized or its mixture, tetramethoxy ethyl guanamine, tetra-acyloxy methyl guanamine, and 
tetra-methylol guanamine carried out acyloxy methylation as a guanamine compound, or its mixture is 
mentioned. 

[0062] As a glycoluryl compound, the compound which 1-3 of the methylol radical of tetra-methylol 

glycoluryl, tetramethoxy methyl glycoluryl, and tetra-methylol glycoluryl methoxymethyl-ized, for example 
or its mixture, the compound in which 1-3 of the methylol radical of tetra-methylol glycoluryl carried out 
acyloxy methylation, or its mixture is mentioned. 

[0063] As an urea compound, the compound which 1-3 methylol radicals, tetra-methylol urea, tetramethoxy 
methyl urea, and tetra-methylol urea, methoxymethyl-ized, for example or its mixture, tetramethoxy ethyl 
urea, etc. are mentioned. 
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[0064] Moreover, in the constituent of this invention, the polyfunctional monomer containing two or more 
polymerization nature machines (for example, an acryloyl radical, a methacryloyl radical, a styryl radical, 
etc.) may be added. Very many such polyfunctional monomers are known, for example, 1, 4-butane 
JIORUJI (meta) acrylate, polyethylene GURIKORUJI (meta) acrylate, bisphenol A JIJI (meta) acrylate, 
ethylene glycol glycero RUTORI (meta) acrylate, etc, are marketed. The content in the constituent of this 
invention of auxiliary heat cross linking agents, such as these (A) components and a polyfunctional 
monomer, is 5 - 20 % of the weight more preferably two to 40% of the weight to solid content. 
[0065] As a low-molecular extinction agent, it is a formula. -X-C(R') =CH2 When the compound which has 
the ftinctional group which can be shown is used, a thermal polymerization initiator and a dark 
polymerization retarder may be added. As a thermal polymerization initiator, various peroxy mold initiators 
and azo mold initiators are used, and, as for all, it is desirable that decomposition temperature is the 
following whenever [ bridge formation after use stoving temperature ] beyond spreading temperature. As an 
addition of a thermal polymerization initiator, 0.05 - 2 % of the weight is desirable to the total solids of the 
constituent of this invention, and it is 0. 1 - 1 % of the weight more preferably. 

[0066] Various phenol system compounds are used as a dark polymerization retarder, and methoxy phenol, 
hydroquinone, 2, and 6-G t-butylphenol etc. is mentioned as an example. As an addition of a dark 
polymerization retarder, 0.01 - 0.5 % of the weight is desirable to the total solids of the constituent of this 
invention, and it is 0.03 - 0.3 % of the weight more preferably. 

[0067] To the antireflection film ingredient constituent of this invention, it is possible to add the further 
extinction agent, an adhesion assistant, and a surfactant if needed. As an extinction agent added to the 
above-mentioned constituent, the extinction agent of marketing of a publication can be mentioned to "the 
technique and commercial scene" (CMC publication) of industrial use coloring matter, and a color handbook 
(edited by Society of Synthetic Organic Chemistry, Japan). For example C. I.Disperse Yellow 1, 3, 4, 5, 7, 
8, 13, 23, 31, 49, 50, 51, 54, 60, 64, 66, 68, 79, 82, 88, 90, 93,102,114 and 124, C.I.Disperse Orange 1, 5, 
13, 25, 29, 30, 31, 44, 57, 72 and 73, and C.I.Disperse Red 1, 5, 7, 13, 17, 19, 43, 50, 54, 58, 65, 72, 73, 
88,1 17,137,143,199 and 210, C.I.Disperse Violet 43 and C.I.Disperse Blue96 and C.LFluorescent 
Brightening Agent 1 12,135 and 163, and C.I.Solvent Orenge 2 and 45, C.I.Solvent Red 1, 3, 8, 23, 24, 25, 
27 and 49, C.I.Pigment Green 10, C.I.Pigment Brown The 2nd grade can be used suitably. An extinction 
agent is usually preferably blended at a rate below 30 weight sections below 50 weight sections to the 
antireflection film ingredient constituent 100 weight section. 

[0068] An adhesion assistant raises the adhesion of a substrate, or a resist and an antireflection-film 
ingredient constituent, and is mainly added for the purpose for making it a resist not exfoliate especially in 
an etching process. As an example, trimethylchlorosilane, dimethyl vinyl chlorosilicane, Chlorosilicanes, 
such as methyl diphenyl chlorosilicane and chloro methyl dimethyl chlorosilicane Trimethylmethoxysilane, 
dimethyl diethoxysilane, methyl dimethoxysilane, Alkoxysilane, such as a dimethyl vinyl ethoxy silane, 
diphenyldimethoxysilane, and phenyltriethoxysilane Hexamethyldisilazane, N, and N'-screw (trimethyl 
SHIRIN) urea, Silazanes, such as dimethyl trimethyl silylamine and a trimethylsilyl imidazole Vinyl 
trichlorosilane, gamma-chloropropyltrimetoxysilane, Silanes, such as gamma-aminopropyl triethoxysilane 
and gamma-glycidoxypropyltrimetoxysilane Benzotriazol, benzimidazole, indazole, an imidazole, 2- 
mercaptobenzimidazole, 2-mercapto bends thiazole, Ureas, such as heterocycle-like compounds, such as 2- 
mercapto benzoxazole, urazole thiouracil, mercaptoimidazole, and mercaptopyrimidine, and 1 and 1 - 
dimethylurea, 1, and 3-dimethylurea, or a thiourea compound can be mentioned. These adhesion assistants 
are usually preferably blended at a rate of under 5 weight sections under 10 weight sections to the 
antireflection film ingredient constituent 100 weight section. 

[0069] A surfactant can be blended with the antireflection film ingredient constituent of this invention in 
order to raise spreading nature, such as striae SHIYON, further. As a surface active agent, for example The 
polyoxy ethylene lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene cetyl ether, 
Polyoxyethylene alkyl ether, such as the polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such 
as the polyoxyethylene octyl phenol ether and the polyoxyethylene nonyl phenol ether Polyoxyethylene 
polyoxypropylene block copolymers Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, 
Sorbitan fatty acid esters, such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate 
Polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene sorbitan trioleate. The Nonion system surfactants, such as polyoxyethylene 
sorbitan fatty acid ester, such as polyoxyethylene sorbitan tristearate, EFUTOTSUPU EF301, EF303, and 
EF352 (new Akita formation Make), The megger fucks F171 and F173 (Dainippon Ink make), Fluorad 
FC430 and FC431 (Sumitomo 3M make), Fluorochemical surfactants, such as the Asahi guard AG710, Sir 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 4/20/2005 



JP, 1 0-333336, A [DETAILED DESCRIPTION] Page 1 3 of 1 7 



chlorofluocarbon S-382, and SClOl, SC102, SC103, SC104, SC105, SC106 (Asahi Glass Co., Ltd. make), 
Organosiloxane polymer KP341 (Shin-Etsu Chemical Co., Ltd. make), an acrylic-acid system or 
methacrylic-acid system (**) polymerization poly flow No.75, No.95 (product made from Kyoeisha Fats- 
and-oils Chemical industry), etc. can be mentioned. A fluorochemical surfactant and a silicon system 
surfactant are especially desirable among these surfactants. 

[0070] The loadings of these surfactants are usually below 1 weight section preferably below 2 weight 
sections per solid content 100 weight section in the constituent of this invention. You may add 
independently and these surfactants can also be added in some combination. 

[0071] The antireflection film ingredient constituent of this invention contains polymeric materials and a 
low-molecular extinction agent in a solvent. As a solvent containing polymeric materials etc., ethylene 
glycol monomethyl ether, Ethylene glycol monoethyl ether, methyl-cellosolve acetate, Ethylcellosolve 
acetate, the diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, propylene glycol 
methyl ether acetate, Propylene glycol propyl ether acetate, toluene, a xylene, A methyl ethyl ketone, 
cyclopentanone, a cyclohexanone, 2-hydroxy ethyl propionate, 2-hydroxy 2-methyl ethyl propionate, 
ETOSHIKI ethyl acetate, Hydroxyacetic acid ethyl, 2-hydroxy 3-methyl butanoic acid methyl, 3-methoxy 
methyl propionate, 3-methoxy ethyl propionate, 3-ethoxy ethyl propionate, 3-ethoxy methyl propionate, 
methyl pyruvate, pyruvic-acid ethyl, ethyl acetate, butyl acetate, methyl lactate, ethyl lactate, etc. can be 
used. These organic solvents are independent or are used in two or more sorts of combination. 
[0072] Furthermore, high boilers, such as N-methyl formamide, N.N-dimethylformamide, N-methyl 
acetamide, N,N-dimethylacetamide, N-methyl pyrrolidone, dimethyl sulfoxide, and benzyl ethyl ether, can 
be mixed and used. 

[0073] In these solvents, propylene glycol methyl ether acetate, 3-ethoxy ethyl propionate, and ethyl lactate 
are desirable from a viewpoint of safety. 

[0074] The above-mentioned solvent is usually good for 70 - 95 weight section to be desirable, and to use in 
the range of 80 - 92 weight section more preferably to the solid content 100 weight section. 
[0075] The above-mentioned photoresist antireflection film ingredient constituent of this invention is 
usually used as follows. That is, the above-mentioned antireflection film ingredient constituent is applied by 
the suitable methods of application, such as a spinner and a coating machine, on substrates (example: 
transparence substrates, such as silicon / diacid-ized silicon leather **, a glass substrate, and an ITO 
substrate etc.) which are used for manufacture of a precision integrated circuit device, subsequently, this 
substrate is heated with the obtained paint film, and polymeric materials and a low-molecular extinction 
agent are reacted - making - bridge formation - or a polymerization is carried out, an antireflection film 
ingredient constituent is stiffened, and the antireflection film of 0.01-3.0 micrometers of thickness is created 
preferably. Whenever [ stoving temperature ] is 80-250 degrees C, and heating time is for 1-120 minutes. 
Thus, a photoresist is applied on the obtained antireflection film and it exposes through a predetermined 
mask. As the exposure light source, g line (435nm) of mercury, i line (365nm), a KrF excimer laser 
(248nm), an ArF excimer laser (193nm), etc. are mentioned here. Subsequently, it heats if needed (PEB:Post 
Exposure Bake) and negatives are developed using a developer. Subsequently, a rinse is carried out, it dries 
and a photoresist pattern is obtained on a substrate. 

[0076] as the photoresist applied on the antireflection film in this invention ~ a negative and a positive type, 
although all can be used The positive resist which consists of novolak resin and a 1 and 2- 
naphthoquinonediazide sulfonate. The chemistry magnification mold resist which consists of a binder which 
has the radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises an alkali 
dissolution rate. Or the chemistry magnification mold resist which consists of a low molecular weight 
compound which an alkali fusibility binder, a photo-oxide generating agent, and an acid decompose [ low 
molecular weight compound ], and raises the alkali dissolution rate of a resist. Or there is a chemistry 
magnification mold resist which consists of a low molecular weight compound which the binder and acid 
which have the radical which a photo-oxide generating agent and an acid decompose [ radical ] and raises an 
alkali dissolution rate decompose [ low molecular weight compound ], and raises the alkali dissolution rate 
of a resist. For example, FHi[ by the Fuji hunt microelectronics company ]-620BC and ARCH-2 are 
mentioned. 

[0077] When the antireflection-film ingredient constituent of this invention is used, as a developer of a 
positive type photoresist constituent A sodium hydroxide, a potassium hydroxide, a sodium carbonate, a 
sodium silicate, Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, ethylamine. 
Secondary amines, such as primary amines, such as n propylamine, diethylamine, and G n butylamine 
Tertiary amines, such as triethylamine and methyl diethylamine, dimethylethanolamine. The water solution 
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of alkali, such as annular amines, such as quartemary ammonium salt, such as alcoholic amines, such as 
triethanolamine, tetramethylammonium hydroxide, tetraethylammonium hydroxide, and a choline, a pyrrole, 
and a piperidine, can be used. Furthermore, surfactants, such as alcohols, such as isopropyl alcohol, and the 
Nonion system, can also be used for the water solution of the above-mentioned alkali, carrying out suitable 
amount addition, the inside of these developers — desirable - quaternary ammonium salt — they are 
tetramethylammonium hydroxide and a choline still more preferably. 
[0078] 

[Example] Although the example of this invention is shown and the contents of this invention are explained 
concretely hereafter, this invention is not limited to these. 

The low-molecular extinction agent shown by synthetic example 1 example (1) was compounded. 4- 
hydroxy benzaldehyde 122g and 4-hydroxy acetophenone 136g were dissolved in ethanol 600ml. lOg of 
methansulfonic acid was added there, and it was made to react at 65 degrees C for 6 hours. 21. of distilled 
water was added there, and 140g of yellowish-brown-color crystals was obtained. After melting this to 
methanol 400ml, 40g of sodium hydroxides and 200ml (37%) of formalin aqueous solution were added. The 
back acetic acid made to react at 45 degrees C for 6 hours neutralized, and the specified substance was 
obtained by adding distilled water there, a molar extinction coefficient [ as opposed to wavelength light 
(52% and 365nm) in yield ] (epsilon 365) - 2.4x104 it was . 

[0079] The low-molecular extinction agent shown by synthetic example 2 example (5) was compounded. 
50g of bis-methylol objects acquired in the above-mentioned synthetic example 1 was dissolved in methanol 
1000ml, and 5g of sulfiiric acids was made to react at addition and 50 degrees C there for 4 hours. After 
neutralizing using a barium carbonate, **** removed the salt. Using the evaporator, after concentration, 
distilled water was added and the specified substance was deposited, a molar extinction coefficient [ as 
opposed to wavelength light (65% and 365nm) in yield ] (epsilon 365) ~ 2.4x104 it was . 
[0080] The low-molecular extinction agent shown by synthetic example 3 example (9) was compounded. 
Dimethyl malonateg [ 132 ] and 2 and 4-dihydroxy benzaldehyde 138g was dissolved in methanol 700ml. 
lOg of methansulfonic acid was added there, and it was made to react at 60 degrees C for 6 hours. Distilled 
water was added there and the depositing crystal was ****(ed). It is made to dissolve in 21. of ethylene 
glycol as it is, and after a crystal added lOg of sulfuric acids, it was made to react at 100 degrees C for 8 
hours. Distilled water was added and the diol object was deposited. Yield was 74%. It glycidyl-ized using 
epichlorohydrin in the pyridine, and the specified substance was obtained, a molar extinction coefficient [ as 
opposed to wavelength light (63% and 365nm) in yield ] (epsilon 365) — 2.0x104 it was . 
[0081] The acrylic polymer which permuted the synthetic low-molecular extinction agent of the extinction 
agent used for the example 1 of a comparison was compounded as follows. After dissolving 4'-(3-methyl-4- 
methoxycinnamoyl) phenyl acrylate ISg, 4.5g of methacrylic acids, and 9g of glycidyl methacrylates in 
DMF60g, reaction mixture was warmed at 65 degrees C, and nitrogen was ****(ed) in reaction mixture to 
coincidence for 30 minutes. It is V-65 (Wako Pure Chem product) as a polymerization initiator. 50mg was 
added 3 times every 2 hours. Reactants were collected as fine particles by reprecipitating in 11. of distilled 
water. When GPC analysis of the obtained polymer was performed, weight average molecular weight was 
9000 in standard polystyrene conversion. 

[0082] [Example 1] After having used (4-hydroxystyrene)/(2-hydroxyethyl methacrylate) / (methyl 
methacrylate) 3.0g (polymerization ratio 60/20/20 and weight average molecular weight 4,8x104) of 
copolymers for 2.0g of compounds of this invention obtained in the synthetic examples 1-3 as a binder, 
dissolving these in propylene glycol methyl ether acetate and considering as a solution 10%, it ****(ed) 
using the microfilter made from Teflon of 0.10 micrometers of apertures, and the antireflection film 
ingredient constituent was prepared. This was applied on the silicon wafer using the spinner. 170 degrees C 
was heated for 3 minutes on the vacuum adhesion type hot plate, and the antireflection film was formed. 
Since the compound of the example 1 of a comparison was insoluble in propylene glycol methyl ether 
acetate, it was made to dissolve in propionic-acid ethoxyethyl, and other binders adjusted the sample 
similarly [ without adding ]. 

[0083] All the thickness of the above-mentioned antireflection film was arranged with 0.17 micrometers. 
Subsequently, it was immersed in the spreading solvent, for example, gamma-butyrolactone, which uses 
these antireflection film for a resist, propionic-acid ethoxyethyl, and propylene glycol methyl ether acetate, 
and checked that it was insoluble to the solvent. 

[0084] After applying FHi-620BC (FUJIHANTO Electronics Technology product) as a positive type 
photoresist on the obtained antireflection film and exposing using a contraction projection aligner (NSR[ by 
NIKON CORP. ]-2005i9C) (365nm wavelength Hght) (0,85 micrometers of resist thickness), in 2,38% of 
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tetramethylammonium hydroxide water solution, negatives were developed for 1 minute and it dried for 30 
seconds. Thus, the resist pattern on the obtained siHcon wafer was observed with the scanning electron 
microscope, and marginal resolution and a thickness dependency were investigated. Moreover, the film 
absorbance of 365nm and the dry etching rate were also evaluated. 

[0085] here ~ the film absorbance of 365nm ~ a quartz plate top — an antireflection film ingredient 
constituent - spreading and stoving — carrying out - the film - forming ~ it ~ Co., Ltd. — it measured by 
Shimadzu nature light photometer UV-240. 

[0086] Marginal resolution means the marginal resolution in the light exposure reproducing a 0.50- 
micrometer mask pattern in 0.85 micrometers of thickness. The difference in thickness evaluates the effect 
affect resolving power, and evaluated the thickness dependency by the ratio of the resolving power in 0.85 
micrometers of resist thickness, and the resolving power in 0.87 micrometers of thickness. It is so desirable 
that a dependency is so low that this value is close to LO. a dry etching rate — a silicon wafer top ~ an 
antireflection film ingredient constituent ~ spreading and stoving — carrying out ~ the film — forming -- it — 
the product made from Japanese Vacuum technology CSE-1 1 10 - CF4 / 02 It measured under 
conditions. Moreover, the solution which dissolved the antireflection film ingredient was kept at 50 degrees 
C for 72 hours, and the stability of preservation with the passage of time was investigated by observing the 
condition of a solution after that. A result is shown in Table L 
[0087] 
[Table 1] 
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[0088] As shown in Table 1, in the high molecular compound which has identically the extinction nature 
machine and cross-linking radical of the example 1 of a comparison, a problem is in solvent solubility or 
stability with the passage of time, and it turns out that this invention is excellent. Moreover, it turns out that 
it is the antireflection film ingredient constituent which excelled [ this invention ] also in a film absorbance, 
resolving power, and a thickness dependency, and was greatly excellent also in the dry etching rate. 
[0089] The extinction agent shown by synthetic example 4 example (4) was compounded. After dissolving 9 
and 10-screw (chloro methyl) anthracene 27.5g in acetone 200ml, 1 Ig of 2 and 6-screw (hydroxymethyl)-p- 
cresol was added there. After dividing into every [ small quantity ] and adding triethylamine 1 Ig, 
temperature was raised to 50 degrees C, and it was made to react for 2 hours. 500ml of distilled water was 
added and the product was deposited. The silica gel column chromatography generated the product, a molar 
extinction coefficient [ as opposed to wavelength light (41% and 248nm) in yield ] (epsilon 248) - 9.9x104 
[it was ~ 0090] The extinction agent shown by synthetic example 5 example (8) was compounded, 1 Og of 
bis-methylol objects acquired in the above-mentioned synthetic example 4 was dissolved in methanol 
100ml, and 0.5g of sulfuric acids was made to react at addition and 50 degrees C there for 4 hours. After 
neutralizing using a barium carbonate, **** removed the salt. Using the evaporator, after concentration, 
distilled water was added and the specified substance was deposited, a molar extinction coefficient [ as 
opposed to wavelength light (73% and 248nm) in yield ] (epsilon 248) - 9.9x104 it was . 
[0091] The extinction agent shown by synthetic example 6 example (12) was compounded. 9 and 10-screw 
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(hydroxymethyl) anthracene 23. 8g were melted to dimethylacetamide 100ml. Add epichlorohydrin lOg 
there, it was made to pyridine-existence— ization-react to it, and the specified substance was obtained, a 
molar extinction coefficient [ as opposed to wavelength light (67% and 248nm) in yield ] (epsilon 248) - 
9,6x104 it was . 

[0092] The extinction agent shown by synthetic example 7 example (16) was compounded. 9 and 10-screw 
(hydroxymethyl) anthracene 23. 8g were melted to dimethylacetamide 100ml. Add acrylic-acid chloride 1 Ig 
there, it was made to pyridine-existence—ization-react to it, and the specified substance was obtained, a 
molar extinction coefficient [ as opposed to wavelength light (83% and 248nm) in yield ] (epsilon 248) - 
9.6x104 it was . 

[0093] The acrylic polymer which permuted the synthetic low-molecular extinction agent of the polymer 
used for the example 2 of a comparison was compounded as follows. 9-hydroxymethyl anthracene 
(epsilon248 9.8x104, 248nm) 208g and triethylamine lOlg and hydroquinone Ig were dissolved in 11. of 
DMF. As reaction mixture solution temperature did not exceed 30 degrees C there, it trickled chlorination 
acryloyl 90g into it over 2 hours. 21. of distilled water was added and the depositing rough crystals were 
collected by ***♦. The rough crystal was recrystallized with ethanol-water. Yield was 75%. After dissolving 
acrylic monomer 7g and obtained methyl acrylate 12g in DMF60g, reaction mixture was warmed at 65 
degrees C, and nitrogen was ****(ed) in reaction mixture to coincidence for 30 minutes. It is V-65 (Wako 
Pure Chem product) as a polymerization initiator. 50mg was added 3 times every 2 hours. Reactants were 
collected as fine particles by reprecipitating in 1 1. of distilled water. When GPC analysis of the obtained 
polymer was performed, weight average molecular weight was 4000 in standard polystyrene conversion. 
[0094] [An example 2, the example 2 of a comparison, and example 3 of a comparison] to 2.0g of 
compounds of this invention obtained in the synthetic examples 4-7 In the synthetic examples 4-6, it is (4- 
hydroxystyrene) as a binder. -(2-hydroxyethyl methacrylate)- (methyl methacrylate) 3.0g (polymerization 
ratio 60/20/20 and weight average molecular weight 4.8x104) of copolymers For the synthetic example 7, as 
a binder (Allyl compound methacrylate) -(2-hydroxyethyl methacrylate)- (methyl methacrylate) As 3.0g 
(polymerization ratio 40/20/40 and weight average molecular weight 5.9x104) of copolymers, and a thennal 
polymerization initiator, V-19 (Wako Pure Chem product) 0.05g, After dissolving these in propylene glycol 
methyl ether acetate and considering as a solution 10%, using hydroquinone 0.0 Ig as dark polymerization 
inhibitor, it ****(ed) using the microfilter made from Teflon of 0.10 micrometers of apertures, and the 
antireflection film ingredient constituent solution was prepared. With the polymeric materials which carried 
out [ above-mentioned ] composition, the example 2 of a comparison dissolved hexamethoxy methyl 
melamine 1 .Og in propylene glycol methyl ether acetate as a cross linking agent, and adjusted the sample 
similarly. The example 3 of a comparison is a 3 and 5-screw (hydroxymethyl)-4-hydroxy-acetophenone 
(epsilon 248 is 0.8x104) (sample adjustment was carried out like the above using what was used and was 
used for the above-mentioned synthetic examples 4-6 as a binder.) with which replaces with the extinction 
agent of above-mentioned this invention, and a molar extinction coefficient does not fill 10000. 
[0095] These were applied on the silicon wafer using the spinner, 170 degrees C was heated for 3 minutes 
on the vacuum adhesion type hot plate, and the antireflection film was formed. The antireflection film was 
similarly formed from the compound of the example of a comparison. The thickness of these antireflection 
films is 0.17 micrometers. 

[0096] Subsequently, it was immersed in the solvent, for example, gamma-butyrolactone, which uses this 
antireflection film for a resist, propionic-acid ethoxyethyl, and propylene glycol methyl ether acetate, and 
checked that it was insoluble to that solvent. As exposure afterbaking, after applying ARCH-2 
(FUJIHANTO Electronics Technology product) as a positive type photoresist for KrF excimer lasers on the 
obtained antireflection film and exposing using a contraction projection aligner (NSR[ by NIKON CORP. ]- 
2005 i9C) (wavelength of 248nm) (0,85 micrometers of thickness), after processing for 60 seconds at 1 10 
degrees C, in 2.38% of tetramethylammonium hydroxide water solution, negatives were developed for 1 
minute and it dried for 30 seconds. Thus, the resist pattern on the obtained silicon wafer was observed with 
the scanning electron microscope, and marginal resolution and a thickness dependency were investigated. 
Moreover, the film absorbance of 248nm and the dry etching rate were also evaluated. 
[0097] here ~ the absorbance of 248nm — a quartz plate top — an antireflection film ingredient constituent — 
spreading and stoving - carrying out ~ the film - forming ~ it - Co., Ltd, ~ it measured by Shimadzu 
nature light photometer UV-240. Marginal resolving power, the thickness dependency, and the dry etching 
rate are the same as the above. The result of evaluation by KrF excimer laser (248nm) exposure was shown 
in Table 2. A result is shown in Table 2. 
[0098] 
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[0099] From the result of Table 2, this invention can do highly the part and film absorbance which are not 
diluted with a cross linking agent compared with the example 2 of a comparison respectively added to 
according to since a low-molecular extinction agent has extinction nature and cross-linking, and thereby, the 
antireflection-film ingredient constituent of this invention has a high film absorbance, and is understood that 
the thickness dependency of the sensibility of the standing wave reason by the improvement in marginal 
resolution of a photoresist and the reflected light reduction from a substrate is decreasing. Moreover, it turns 
out that this invention also has a dry etching rate with the greatly excellent antireflection film. 
[0100] 

[Effect of the Invention] By the resist pattern formation approach using the antireflection-film ingredient 
constituent of this invention, and it, the reflected light prevention effectiveness is high, and 
INTAMIKISHrNGU with a photoresist layer does not happen, but, moreover, there is no diffusion-into 
photoresist object at the time of stoving, and it has a big dry etching rate compared with a photoresist, excels 
also in image resolution, excels in a thickness dependency, and excels also in shelf life as a constituent, and 
an image detailed on a predetermined substrate can be drawn on a precision. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_jweb_cgi_ejje 4/20/2005 



• 4 

esp@cenet document view 1/1-^ — v 



MATERIAL COMPOSITION ^^feANTIREFLECTION FILM AND RESll^^ATTERN ^ 

FORMING METHOD USING TiTe SAME 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 

Priority number(s): 



JP 10333336 
1998-12-18 

MIZUTANI KAZUYOSHI; MOMOTA ATSUSHI 
FUJI PHOTO FILM CO LTD 

G03F7/11; C09D6/00; C09D7/12; C09D201/00 

JP19970146629 19970604 
JP19970146629 19970604 



Abstract of JP1 0333336 

PROBLEM TO BE SOLVED: To obtain a material compsn. for an antireflectlon film of a photoresist having a high 
antireflection effect, not causing intermixing, having a higher dry etching rate than the photoresist, excellent in 
resolving power and dependency on film thickness and excellent also in aging stability during storage and to 
provide a resist pattern forming method using the compsn. SOLUTION: This material compsn. for an antireflection 
film contains a low molecular light absorber, a high molecular material and a solvent. The light absorber is an 
arom. or hetero arom. compd. having a mol.wt. of <=2,000 and a molar extinction coefft. of >=1 0,000 to light of 
365 nm, 248 nm or 193 nm wavelength and having two or more crosslinkable or polymerizable functional groups In 
one molecule. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/te)(tdoc?DB=EPODOC&IDX=JP10333336&F=0 



05/04/12 




(i9)H*H»»fi' <jp) 02) ^ jj^ 5^ ^ ^ (A) mmmmmm^ 

J|#P^10-333336 



(51)Inta» 




F I 


G0 3F 7/11 


5 03 


G0 3F 7/11 503 


C 0 9 D 5/00 




C 0 9 D 5/00 M 


7/12 




7/12 Z 


201/00 




201/00 






^» m^<n9c6 OL i± 17 m> 




4*H¥9-146e29 


(71)tttHA 000005201 








(2S>BMB 

















































(57) 

1S!^=fmMii. ^H'»2 0 0 0OT'C. 36 5 
nm, 24 8nm*!tlil 9 3nm<?D^^r<fctV^-^ 

ip(^mMmznt^'E;u!st^mm< i o o o oi^Lt-rfc 



(2) 



!Hf^T10-333336 



im^m 11 Tie ( 1 ) (o&^^m^m. n-^f-tfm 
( 1 ) ffi^myes'jw. o o oar-c. 3 6 5 

nm, 24 8nmiLJt(il 9 3nmcO:^-^<i:tV^^^ 
>&H0afc;^3fe(w*fri>^yP®jt^iS*n 0 0 0 OliLh-C* 

2ojjuiirr-&^#SHk^!Hj*fc{iA.xo^ssji-fk^ 

^fc«*^raCtt<^)W«g»J&«. -CH2 ORST'^Sit 

oiicor/p^;p«*^{iri^/i^as:^-r, ) 

-X-C (R' ) =CH2 

^aci~2 0flacoru-p>», -c ( = 

o) -m. -c (=o) o-«, -o-m. -o-c 

(=0) -m. hh\^iZlxt:,m^2-:>mM^^i>^t 
7t2tt<0«*«-r , ) 

^•th z b imit-ttmmm i ^4(/3\,^-m.i)>izsM 

[00011 
[00 021 

t<{iC7-5-llHftj£T0. 5~2//mcOJiC,^(C 



$(>tzz<r)mmi:^X^'bLX:r.y^yy-t 

itmm^mm^miziii cmo^i^m^m. 

[00031 y:irh\y'Jxht:m\^ti^it^<nmimi. 

±ifimmwkm^z^'>x%x\^i>. ^z(7iBmz\,imt 
mMy*wjxvifim^^hixx%t^ifi. mmi^m 

^j:ob\^o^^mA1fi9>r>fz> ^ZX'y ^ h\^-JXhbm 
^•JDStCRWB&itM (Bottom Anti-Reflective Coatin 

g, BARc) t:m.nh-mifim<mi^ixh^o\,ztj: 

[00041 m^±mb LXii. ■i-i'y. zMiti-^ 
y. mit^9y. mit^x^M.. A~7t(y. a-z^oay 

mi^i^ixx\^&, m^tim&m.izMm^mmSi. cv 

9 6 11 mncDiy'y X -/PT 5 ysmt^b ^t^fUATJl^ 
Hi. mmiptytj:Z,^(n^^ *Bfl!HilF52 9 4 680lB 

mnw^-^v^ ym^n-^^f^b vt^ ymmm<nwsB 

!^¥6 - 1 1 8 6 3 YWmWS^f^^ yy~bA 

^oww^ 5 5 y^mssmm-k^h^in. mm^s 

- 1 1 8 6 5 ^Wmr>fi)VifsyW^b:x.r^^iymbmt 

m:n-^=i-n^z-^^hr7'})vmmm^miM. # 

^^8-8 7 1 1 5ie®Op<^o-;l'P<7S>^i:'<.yV 
7xy>'^©3(afl*»4>^rSfccO, #^^8- 17950 

"^-fVTiv^-jvmmzmH'mMk^ 
[0005] ^^mmm&mmimb \jx-^^ixhm 

yi(V v-Jy. YmfAz^^mx^h zb {yicYV'Jy,Y 

mb<n^y9-%^l^yyimzt^f3:\^zb) , mm 
t.tzmmmm\,zmmi!^w^mt-t^i^'^(ny 

\yVy.V^f\<r>mT^wmmmi'^-^z b.y^V u=Jx 
Hzit<X:kt^j:\^y^j^y^y^nimi:^'ti>Zb^ 
t/'M. ^tlh\mUifroc. SPIE. Vol. 2195.225-229 
(1994)(CtfaSi$*tT^'>S. 

[00061 u*»t=6r*5'?>fraj<o!^iMiiH»iB«ico-ft:^ 

vmm^iZA y^-^^i^yirtis^zt:,^\.^. ^itY 
'^>{3i'y^yy^lizmLyiirY\yi^xY\,z]dMLX+ 

^Koivi-yyxtt. m-hJiy^y^mtt/fb*) 
'^\>^mnmjksstmttmimttLxy>^t:. tti. tsmt 



(3) 



#^¥1 0-3 33336 



10007] 

^-s^i^v^ (^mm-^) ifmz(i>-r. tm^mz 
:hRt/fmimmzmL. u^com^^mzhf&tvrz 

[0008] 

1 ) TIB ( 1 ) m^ft^imm. mt=f-wm^m!i 

( 1 ) <S4H=HBibKS<J<±. iHF»2 0 0 OjaTT. 3 6 5 
nm, 24 8nin*itJ41 9 3nm<?)i!?'^:<i:tV%'f^t 
*><7)8S[*5etc:m-S^;P®7ei^ifc6« 10 0 0 0 JjLhTX. 

[0 0 0 9] 2) B>fie(s^^ig5iapuc^*ixS5s*t^ 
;stta7t<ia-&Ristt<owtiga*<. -chj orst^ 

S±I21 ) (cfaBcORItll&ihiSWilEfffljSll, (CvlT. 

2 0 m(nr)V^)V^t. tAxr ) 

3) mm^^m(mz-^t.Kh^mM.t.t:.\m 

[ 0 0 1 0 ] 4 ) mi<m=m}(miz^t,in.h^w. 

-X-C (R' ) =CH2 

i:-r&±ie 1 ) \,zwmr>wm)&smmmL^. < ^ ^ 

T^m^m-, XJi*)^^. ^!^l~2 0flic^r;Wdr 

i^i5:i~2 0<atoTU-i-ya. -c ( = 
O) -C (=0) o-s. -o-s. -o-c 
(=o) -s. *sv^(4c:<x^»i&2ojjUdffl;^-&*>* 

fc2filii<7)«^^-r, ) 

[0011] 5 ) «IIEiS^i"^4Bi3^^J<O'g'<a&0«-r«. 



6 ) ±iB 1 ) ~ 5 ) <OV^-m*»(ClEJ8<OKStR6ihlR« 
[00 12] 

[0013] *f«8tctjv^t:. Wft=f-'m3m^m>t 

2000i.aT. »*L<(il OOOJJiTT^iO, 
^®3iaRl<03 6 5nm. 248nm. 193nmV%i^ 

t-^<rm3:%\zmrh'^ii'm(jm.\i i o o o ojjLh. » 

*L<t42 00 0 0«±. J: 0*f^L< {±3 00 0 0131 
±20000 OJJ^TffcS , ^rtJ . -mzy hU-Jx 
hM»f3fetC{43 6 5nm, 2 4 8 nm^Ttll 1 9 3 nm 

^iznLxiS\>M»tL\\ ztiii><r>m^mizieii-?> 

^:;HR3efilia:** 1 0 0 0 0*MT'ftS kRitR&itM^J^ 

ZT. 365nm, 248nm. 1 9 3 nmV^-fix*»<0 

mM^iZMi'^'^fmM^W^(e) **|.V^{4:S«I 

^ U VtJHK*K»t1By« Lfe<0«> .Beer (7)^iZ^ *) 

[0014] ^<7) J: o ^mH^miii. mms^iz^m 

(7)mt. ff^L<{46lSLhl8J3lT, ietc»*t<tt6 
m±14WTt'&^. 

[00151 {R«>^^®3iaRJ<0^<S?r?giat-rS^«S<0M 

fc:(±'<.>'Hf>'ai. ^^^'u-ygi, ryh'^-bym. 7x 

^mmzm-t^ 5—1 4fl<0'N7"a^#ii*«W5>ix 
■ro^S^<o4'T't>0'-^>'S. -i-yiffuym. yj^i- 

yxuymt/'»tL\>^, mz. -t-yi^vymifint.i^ 

[0016] flfciH^iRiiafltS^Oj: o^fc^SiSS^tW^ 
^rtfc2oUUi, »*U«i3JjLJi8JaT. J:0»* 

t<{i4ja±6JiiT*-rs. i£ih^H8b^j3&t:rr«.'e<o 



(4) iRpra^l 0-333336 



CH2 oRa4»oRJi. ykmm^. ^m^2om<7) 

<Dr;P#;P«k LTJi. xf-;pa. n-rn 

t-7"-f-;l^, n-'^y^;!^. n—^^i^)U&. 

O— CHa— CH-CHa 



y^^f/l^^jftt^ff^tiS. -CH2 ORakLTS* 
6<Jt-{4, -CH2 OHS, -CH2 OCH3 -CH 

2 0C2 Hg a. -CH2 0COCH3 mtii^ti^mfh 

[0017) ^i^. ^RJSBttXI±S-&Ri5tt<7)'irlig» 
[00 181 

[^bil 

— COa-CH z— CH-CH 2 



[0019] ^fiz.mmmoiim^Km&.<7mti^i: 

Lt-X-C (R' ) =CH2 T^-r^i:*<T^I.«t 
»*Lv^ ^tfs R' «*^M^. Moy:^ 

Offlc7)T;l'^P>'S. ^IS6~2 0M<7)r'J-^>' 

-c (=o) -a. -c (=o> -o-m. -o- 

-O-C ( = 0) -S, *>2.v>«vlix/^>«^2J3Lh 

a;*^*ni^ 2fiicoa«r^-^. isismw 1 -2 0 ffli<o 

X'^h, ±M^mMme^2omcr>TU~uy^tLx 
{4. -ryf-vym. T>:^*jvym. y 

[00201 ±ie<7)^«lg^ ^ct4^xO^#]S{4, ±13 

^mm=i: mmm=i: B^mm^f-. -ha«. v-ry 

Mfc-SR* *,av>{i-NRB R6 kLT«-^vlk 

•C#S. ClCl-C'. R* J4^a3{)<l-2 0jl<O^^bJ<fg 
SJr^f. R^ R6 li#>?*«iS^XJ41iaRjRl~2 



[00 2 1 1 -SR< T'^-t^4><7)R4 kLrti. ^-f- 

i-y^i-jvm. t-r^fum. n-^y^ 

xf-ypa, n-roK";W«, i -rnlf;ia, n-y^ 
/wa. i-yf-yPS, t-T'^/l-S. n-'^i^f-;Pa. 
n -^df S^/l^<0^^^<^«3g» 1 ~6c7)*fl:*« 
a, 2-b Kn^v-X^/P*. T'J/Pa, 2. 3->?^' 
noT-ntf/pa, 2, 3->'':/n^:rob';i'a{4!^{:iiff 

x^j:<xi>x<. m:i>i><^mmt^'yx\,^xhx 

[002 21 -NR5 R6 T^-rs^^'tOR^ , R« k L 
•C{4#'<?p{f«;pa. xf-/us. n-rnfcr;l^. i-r 

[0023] JJB^^J: d !3rffi4H=^iR3l9l«J«H!Rtc^« 

^^Jss^ UTv^i,. 130 -c^ 200 x:tcsiifft-r s 

X. fm<r>mnz.^=F«ni:m^^ix^mmLxiia 
mt^tmittxmm±xmtmikmi:m^L. 

X-^x^t&m^y* hu-Jxhm<r)t\xtzismLx^x 

=jxhmmmzni.x-m\^=^)mmm.^^L. wm^ 
[0024] jiE^j: o ^jM»^fmm\m}Liirmk 



t 



(5) 



nmW- 10-333336 



d=5r^r^T'-&fi£-r-&^i:*<-C^S. -CHj OR«5-* 

jC$-ti-SCi:fcJ:0. -CH2 OH*S:5iA-ri). ^<r> 
^ryU3-;U ( ROH ) ^?^feT. eWi^ t iyizMmt 

[0025] 5f^ss{c:x;K=sf v-asr^s^asrW-rs 

(0026J -X-C (R' ) =CH2 Si&WrSffi^J- 

[0027] J: a ^r*&^t"C^jST§ , 2|s:||Ba<0 
[0028] 

[fl:2i 



OH 

HOCHa-f'^CHaOH 



CH 

11 

CH 

C'O 

OH 



(1) 



eaas 2 . 4X10* 



OH 

HOCHa-ir'S-CHaOH 



CH 

?" (2) 

CO 

£2^8 9. 6x10* 



OH 

HOCHa-i^S-CHzpH 



CH 

CM (3) 
CO 



J-y_^ £ 248 5 . 6 x 1 0* 



CH3 



H0CH2-k^CH^H 
O 

CH2 



(4) 

CHa 
O 



HOCHa-j^^CHaOH 



^ £248 9 . 9 X 1 0 < 



[0029] 
[^31 



i 



(6) It^^l 0-333336 



OH 



CH^OCHj^j^p-CHaOCHa 

(5) 

CH ■ ' 

CO 



0 £385 2. 4 X 1 0* 



OH 

OH 

CH^H2-irS"CHaPCH3 



CH 

?H (6) 
CO 



Ql^^jQ £248 9 . 6 x 1 0* 



OH 

CH^OCH2-|^CH^OCH3 
CH 

CH (7) 

I 

£ 248 5 . 6 x 1 0 * 



CHaQCHa-A^CHgOCHa 
O 



op 



(8) 

CHa 
O 



CHaOCHa-^^CHiOCHa 



^ £248 9 . 9 X 1 0 * 



[00303 [^b4] 



(7) iRf^^l 0-333336 



CHj-CH-CHzO CHjCHzOaC C COgCHaCHiOCHa CH-CHa 
^ CH ° 

(9) 

o„ £.,98 2. 0x10* 

OCHa CH-CH, 

•k^OCHz-CH-CHa 
CH 

(10) 

CO 



OCH2 CH-CHz 
OCH2 CH-CHg 



CH ^ 



II 



CH (11) 
CO 

e 248 5 . 6 x 1 0 ^ 




9CH2CH-CH2 
CH2 



(12) 

CHa 

6c^f,CH-CH, ^^^^9, 6x1 0« 
coo 3 11 lit5l 



(8) 



l^mW- 10-333336 



CH2=CH-C0a-CHjCH202C C C02CH2CH8 0aC-CH=CH2 

CH 

£3«6 2. 0X10* 



02C 



02C-CH=CH2 

QaC-CH=CH2 

CH 

?H (14) 



02C-CH=CKU 

Vy^0^-CH=CH2 

(15) 



CH 
II 

CH 
I 

CO 



e24»5. 6 X 1 O-* 



02C-CH=CHa 




(16) 

CHz 

OiC-CH=CH2 €2,, 9. 6x10* 



[0032] ztii^mymi&^'Ht^comm±mt 
[00331 ^f%mcomMmskmtm^&miii. ±m<o 

[ 0 0 3 4 ] i a ^r^^«i|6fi: LTtt, 0II;tJf tK 



[00 3 51 ::<Oia^rfi^^JgjSt-Styv-f:L 
TJi, 0!li.{f. r^'»J;Pg?x:^7=-;i^. ^^^J'U/l/glx 

y^Hk^. h'^;i^x-x^HS. b'^;i'X;^-r;Pffl. x 

[0036] ^mfi^zkt. mttiT^ y/w^xxT;i^ 
m. mi-iinu^fu ( r;u#/i^<o«8R®^« i ~ i 

^'Ut'-h. 2-bHa^5^xf-;UT^"J^— h2. 2 
->'Vf•;^b^'o^f>'rob;^Ti5'•J^— 5-bH 



(9) It^Tl 0-3 33 33 6 



( 0 0 3 7 J pt:? ^ y;U^xX7";Ha. m^LiiTil^^Jl^ 
( r;l-dr;t'S<^^Sll^« 1 ~ 1 Oto tco*«»* U 

2-b Ho:Sf>-xf-;U^:J':7i;w— 4-hHo 
:i';J'yW'-h. 2, 2->''p<^;l'-3-t HQ^ri^To 

[ 0 0 3 8] 'J;l-T5 K«s C?ii.JfTj5' U/WT S 

n^v-xf-;!^, '<.>'i^;P«^rir3&<&^. ) , N-ry 
-;ur^'y;pr5 K (ry-zi^fcurtimtf^x- 

y^x^/P*. b Ho^i^^x— yW*, fUVi^-^l^y :s. 

—)v&*j:)iti^iih. ) . N. N->''r/p=^f;^T^'y;pr 

S Y ( TA'^JV^k LXimmm^ 1 — 1 OcOfcO. 
xf-;PA.4r>';l^. >'^aA.4fs/-/l'S^i:i:*<*>4. ) , 

N. N-ry-;^r^'y;i'r$H (rv-fmbLxa 

mmiyj^-fum^iftfih^, ) , N-^f-;w-N-7 

i —jUT^' y /I'T 5 H , N - b K o4f v-x-^/P- N 
f-zl^Tif y;UT5 N- 2 -T-b hTS ^'xf•;^-N 

100 3 9] ;><^'i5'y;PrS KSI. 0iRtf;<:J':7 y;I^T 

Tii^^ig^i~i o<ot><o, mttijx^iv^^ xf- 
"j-ium. i^^u^^i^jum^iit/iSi^. ) . N-ry- 

/P-><^'^'y;UT5 H (ry-/l/«i:LT{i7x-;l^. 

bHn^Jfvr^x^;!/*. ;*;P.-K=^f>'7x;:^;t«'5rir*<fc 
) , N. N->''r;u^;pj<:j'^'y/t'r5 H (r/P'if 



/umt UTttx^/ps. rab;p*, yi-jvm^ifi/fh 
) , N, N-yry-zi'^^'^'y/i/TS H (ry- 

yl^i:L-C«7x:i;PS^rir*«fc4. ) . N-bh'n^ 
5^x-f-;i'-N-^f-;l/^^'^'y7l'r5 N-j<f-;U- 
N-7x:i;Pp<:J':5'y;l'r5 N-x^;^-N-7x 

;UxxxyHi (0!l;ttfPS?ry;P. ;<^roySer y^u. 
;«rry;PB8Ty;K 9'^y>'KryyK ^^yPS^v-KT 

y/p, ^xry>eryyu, ^-&#g!ry;p. r-^nhm 
Kry/p. fL^ry/p^ri:') , ryyu:t^i^x^'y-;u 

[0040] b*^;Wx-7^;Hi. ^tj^-ff r;P^;Ub'^;P 
x-x/P (mtti^^i^fl^h'-fl-x.-'ffi^^ j!-^'f-/Pb' 
::.;l/X— iryi,^ -ri^;Pb'::.;l/X— t^/U, x^yi^df-i^yu 
\i~jl'X.—y-;U^ ^ h^i/-j:f-;Ub'x;H— f;p, xb 
v-xf-zl^b'ri/j^x— o;Uxf-;l/b':=./PX— r 
;K l-^f-;P-2. 2->''^^yP7*Qb;Pb':a;Px— 
T^-zP. 2 -xf-y|/:/^/l-b*::i;PX— r/P, b Hn^lri^x 
^/Pb'Ci/l'X— t'/P. j^Xf-U V^y 3— /Pb'::i;l'X— 
i^;<f-/PT$yxf-/Pb'::i;Px— T-yP, i^'x^yP 
T 5 y x^;Pb'x/px— 7=-/P, y^tVT 5 y xf-A'b'r: 
;px— ^yy/Pb'r./i'X— x;P. Tb^bHo7 
;P7y;Pb'::i/Px— 7^;l^:5ri:) , t'^ii/l-r y -;Px-7^ 
/K 0ijx {f b'^yP7 X :::ywx— 7^/1^, \^—)V h y ;Ux— 
■f/W, b*ci/l'^'a;l/7x— ypx— x/K b*^;P-2, 4 
-s^^n;W7x^;Px— T-;^, b'^;^•^7f■;^x— -f 

[0041] b'^/pxxxyM«. mt\i\^-ivf^u- 

b*::^;Myy^P— b'^/Ph yp<^;^r•fe■f— 
h> b'^yPv^x-J-zPT'-fe-r-h. bcn/WsV-h. b'::^ 
yp/rrax— b'ri/p^'a/PTbT— yz—ji^^^i^ 
a;Pr-fe-r— b':::i;P^ h4f>'T-fe-f--b. b*r:y|^y 
h^v-r-feT^-h. b'r.;u:7ir.;prbx— b*-;l/ 
r-fehTbf— b'ri;P5:?x-h, b'::i7P-/8-7 

x~;k7'f-L'-h, b•r;.;^>'^'oA.4fs^;^;<f/^d^d|f^^^ 

SUb'^/U, xh7^'o;l^,i.#®|b'c::/P. -^7 hx^ 
b-r:/P!5rif : 

[0042] x^w-v-iia. M;t.{f xf-u-y. r;w^;px 

yp<^;wxf-u>', x^/ux^uy. i/xf-/u;:^f-^ 
y, VT'ab/Px^W'y, yf-ypxf-i^y, ^^i^fi' 
x^uy^ i^^xn^^i^/ux'f-uy^ "f^^ivx^v-y^ 
'<.yi^;wx^wy, i^u)i'jt^}Vx^V'y^ hy^yu^r 

p<h^i^X^P>', 4-y h=^ri^-3-yf-;l'Xf-P 
y. i^j^h^i^xf-py^if) . /Mayyxf-i^y m 
X.it9uivxi-uy^ 'j^xD/uxi-uy, h\Ji^tn\^x 



(10) 



mm^l 0-3 33 33 6 



;^f-^>' (m(f4-t Ho^ri^X^P:^. 3-hHu 

j^_3_^^;^j^^^y 4-tKo^fv--3, S-i^' 
4-b Ho^f>'-3-->< h^Sf^-x^l^ 
4-tHndr>'-3- ( 2-b Ho^fv'^^S^/P) 

[ 0 0 4 3 1 h ym^iXT-ji^. mtiii!^u h ym 
Tfu^fu (mtii^^xjhywty^ii-. i^uhym^^i^ 

T/U^tm mx.it-( ^aym'J^^fV. -i^a yWJ 
[0 044] r^'U/H?. ^:J':?"J;H!. iJ'nhyg?. 

mizmiSkLxm-th, 

[00451 ^'Fmms'^'mimb *tiE-r sRiEtt 

o H«<o 4 ^s.t/i^m.(03^m^^m^fh z t. 
i&^H^mmmmmifi-x-c (r- > =c 

[00461 Wft^tmMb <OMfl5fSS-#^S'&fl8«3&< 

tf-Cl 0-9 9*4%. *f*t<{i3 0~9 7a»%. 
Sfcifi t<« 40-90 «»%-C& 6 i V ^, 
[0047] J:^<^)^4i^«fiJ±. -f-<o4H»-rtfc$ 'J)*: 



<5IJ!: LT»ifefc i|#Ba¥6 -118 6 3 1. 

6-1 186565. !Rf^JF8-24 5 1 2 6, 
8-2086 3 1. !^^¥8-2 76 57 3tCie©<0;K 

^y-^-xm^x^x^^hmkmihzbifiX'^h, ckoj: 

^W1Ef4'<0#*«i: U-C«. ^^ttip[^<<!*-C3 0 
«JI%mT, »i t < « 2 Oft*%JaTT* & k J: v>. 

[0048] za^i. 0 ^ii;^)-^^«!|sKi'eo±Mf|'c^i^'? 

bt^X%h. 

[0049] HRsi: ( I ) 
[^b6] 



r 



tOOSOlHtWdl) 
t-lt71 



r 



B 



[005 1] _hiB^ ( I ) tt». R2 ^f-zu 
fc-CH2 OH^fc^VMi-CHa OR7 -CHj 

0COCH3 m^-^h^^mmim-. -ch^ o 

R7 »t><?)R7 Jig^St3!i«l*>ii>2 0mTCOM-(bJc3l» 

-CONHCH2 OH*. -CONHCH2 OCH 
3 S. -CH2 OCOCH3 S. -Ce H4 CH2 OH 
-Cg H4 CH2 OCH3 *:tJi-CONHC 

(CHs ) 2 CH2 COCH3 mki\r^}V^^}ybwm^ 
^t:mkmfh Zb\>X%h. 
[0052] ±IBit: (H ) «t>. R» {iiiatl^lS'Cfc 

[0053] 

[fl:8] 

— Cpj-CHj— CH— C 



— CQz-CHzCHz-CO^CHa— C^;H2 



(11) #^^10-333336 



[ 0 0 5 4 ] ±KHIR5!C ( I > ( II ) 

v-metcit LT 5 ~ 3 0 =e/l'%i>mt L < , 

L<« 1 0~2 0*;i/%T*S. ±IB<OJ: o^^^m 

[00553 iKt»-^'iR7eS'li:^^tc}SSiJ*tcfif?rrSi§Ji«' 

fcbf 100 0—1000000, igPiL<«20oo 

-3 0 0 000, §^>(C»*L<J43 0 0 0~2 00 0 

fcLTtt, ii^. fflj^ioos»aj4«. 5-2 oa» 

(0056] ±Mi<7)m^mib fc ttCfflV^SS <i>^r 

wi^-^ u ;Ht:^ 1 1 < {4'> UTit-^ 
(00573 ( A ) mtiz^^ix^:>i^u-)vm^ T)V 

(00583 ^^ti?.(0>^a-;l^^*^-^{4V^-m 

tit, 

( 0 0 5 9 3 T)Uad^^>^i-/]^^^it^ti± 

(00603 ar. :itit^<r>±ssmmi:^tit^ 

y. ^^•9-;<^o— ;U^9 5>cO-><-^o— ;l^01 — 5 



1 - 5 ffl75<r i^n=^f S^^ f-;Ht: LJt^k^* ^{i^-OiS 
[006 1 3 ^^T-^-S y-fk-^i: LX. h 
y. xh^-Xf-o— ;W:J^r-*-5:^<01— 3ffl<0^f-n— 

f-;U:Xr-^-5y, T^h^^^a-Zl^jTr-^SycOl — S 

( 0 0 6 2 3 UML-^i: LTti, 0«i.(f 

U ;I^£Oj^ ^ n-;pa<?) 1—3 h =af i^p< ^/U^ Lst 
^ U f-n— ;l/aco 1 — 3ffl*«r i^a# j^;^ f-/Wt: 
[0 06 3 3 "^l^nt^bLXM. mtii'rh^Jt^ 
f-o-;U»>wroi — 3fflco^f-n— h^v'^ 

( 0 0 64 3 :*ifm<7mm'¥izii^ s-^s 

/U-*^) 5r2oUU:-^Wt--&^WIg1t^:y-7-SrjilfetinL 

Ttiv^. ;i<DXo^f^'mm^y'?-immz^<m 

i^tixts*). Mi.{f 1 . 4-y^y>^jf-;ki;' 
T^"JP-h. .ifUxf-W>':/»Jrj-/U>'' (^^') T^' 
yp-h. tJ^^xy-ZUAi^'v' (;<:?) T^'UV— 

x^^>':?^i;3-;l^^^U-ba— zl^hU Ti? 
uu-h^j&^Tpjig^t^-cv^^. ::ti.^>co (A) ^^RX^ 

«j4'<^*««4. K 14 2-4 0* 

<t'5iif*L<J45-20MM%-e*)S. 
(006 53 ffi^H^iSa^SRltLT, ^ -X-C 

MtLw mm.-^mitkmcr>mnm.bLxit. *»bb<^ 

mMO^m^izMLX 0 . 0 5— 2 L. 
<,J:0»*L<«O. l-l«a%TfcS. 

(00663 mm^miMb Lxim^<r)y x 

2. 6-v«-t-rf-;l'7*y-;i/^*«09tfC^ 

tfi^tit, mm^mim<7)mttm.bLxii. :^^m^ 

mi!<^>ikmjmiziiLxo. oi— o. 5S«%*«»i: 



( 12) 



!Hp^^10-3 3 33 36 



L<. XmtL<iiO. 03~0. 3mM%Tf>i>. 

[0067] :^^mco^m±smfAmmnzii. im 
fig) ^ffisg (*isi^«-fb^^«i) (cieficoTUiR 

<Oi8btSll2:*{f'&C:i:**-C#«>. 0!l;ttf. C. I. Di 
sperse Yellow 1,3,4,5,7. 
8, 13, 23, 31, 49. 50, 51, 54, 6 
0. 64, 66, 68, 79. 82. 88, 90, 9 
3, 10 2. 1 14at;fl 24s C. I . DXspe r 
se Orange 1, 5, 1 3. 25, 29, 3 
0. 3 1. 44, 57, 7 2&tX7 3. C. I. Dis 
perse Red 1. 5, 7, 13. 17. 19. 
43. 50. 54. 58. 65. 72. 73, 88. 1 
17, 137. 143, 1 9 9S.Uf2 1 0. C. I . D 
isperse Violet 43, C. I. Dis 
perse Blue 96sC. I.Fluores 
cent Brightening Agent 11 
2. 135at^l63.C. I. Solvent Or 
enge 2211X4 5, C. I. Solvent Re 
d 1. 3, 8. 23. 24. 25. 272511X49, 
C. I. Pigment Green 1 0, C. I. 
Pigment Brown 2^i£:»iitC;fflV^SC:i: 

mm.mz^ t , 5 o saasmT, »* k « 3 ommm 

[0 0 68] Sf3ifiWfi«i, ±fc:, mii>h\.mui^xh 

^^^}<^A'-Ji^^^y. N. N' -b*X ( 

i^2^9>, r-rsyrot/phuxh^s^v'^i^, r 

- U n f h U ^ h ^ i^v' 9 >^ 7 >' 

m-^if*)^, 1. i-i''j»<^;W'>ur, 1. s-'JM^ 



oosisefci^L, ji^io«4a5*gf, »*L<Ji5 

[0069] *l|BBORIfflSitJ^«^m!B5tC{4s X h 
yx-i^3>^?c^^ffii&M(ci6j±S-a:SySi^>tc, fliffi 

xf-l^yXT^r'J/l^x-x/K 7Kl>3f#i/'X^V->'-b^ 
;WX— T-;U, 7}fU:t^^'Xf-U'y3r^-f;UX— f/l^<0 
'•K'J^T'^fv'X^pyr/W^^ykx-r-'He, ;Ki;5r^i^x 
-f-U>':t^'f-/l^7xy— ;WX-7";K d^U :t#i^Xf-U' 
>- y X y — ;PX— 5^;l^(7);}f U :t ^ X^P- ^-r 

;i'df;UTU;i'X— x/m, d^'J^r^i^x^^y • ^-KU^r 

=tyx^ru-h^ y/wh'^'y^yjru-x-b, y;i^b' 
^':^Mi:t^x— h, VJum^^yhV^r-Tiy—h^ 
y;Pt-^'yi!iJ»KxX7^;MS, <1f U^T^v-xf-wy/W 
b':$'>'ty5'>l^-b, d^U5j-dfi^x^uyy;l^b':J'>' 
^: y s -r- h , ^ U S^X^ 1^ > y b'^' y ^: y 
XxTU-h, ^*J:^^>':x:.^uyv/u\i'9yh*J:^u 
X— ;KU3i-#>'Xf-pyy;kb':?>-M;;^.7^TU- 
h^<0--KU :t^i^xf-pyy;Ub':J'>')iiflgSSxXx/M® 

^«oy-3f >'^fflStt»], X7 h>yrE f 3 o i . e 
F303, EF352 <«pKBa-fly« («=) S!) , :><y(fy 
Tv^Fi 7 1, Fi 73 {±B^^y^ im m) , 

707— HFC4 30, FC4 3 1 (tt*:Xl»-Xi^ 
(») S8) , T1?-b;<r-HAG7 10, -9--7a>'S- 
382. SClOl, SC102, SC103, SCI 

04, SC105. SC106 mm=f- m) ») m(r> 
34 1 mmt^iM m) m ^T^"j/i-^fcL< 

{4^^'25'U;PK^ (^t) M-^tKU^O-No. 7 5, N 

o. 9 5 {^^mm^^JM (flc) IS) ^^wsi 
[0070] z.ixt>cf)ma^^m\<m-^\i. 

^iyfr-C^Jirr S i: t -C^ 4 , 

[0071] ^m^(nmmi!tmiwmm\i. 

mntim'm&tmtirmm^i.zists. wit=f-mfA^j:if 

^■^tsmmtLXii. xf-^>-^>;3-;W*y^f-;Wx 
— x^wi^^^y 3— /HEyxf-zi^x— T-;!', 
;Hroyypyr-fe7^— x^yp-feoy/l'yrbT— 

v^'x^py^un-yi^^y^f-yi^x— T-;K v'xf- 
vyy^ja y x-^-yt-x— r/i', b u y ^ u a 
— 7P^f-/wx— r/PT-feT^— h , rntrp>'^<u 3— ^i' 



(13) 0-3 33336 



2— bHodf>-rnf5fi^S!x^;W, 2— bKa^ 
i^— 2 — ^ f-zl^rn fjj- >B!x^;u. x h i^^ifStxf- 
;K b Hn^i^PBrx^yK 2-b ^•a4fi^-3-;><f■ 
;^y^'yi!^f•;^. 3-^h^i^Tntr3r>-B!^^;U, 
3-^ h^v^rotrjT^Kxf-zK 3-xhdfv'.rae 
:t:^B?xf-;p. 3-xh«?fi^rotr3f>'St^f-;P, 
b'yg?^f-yp. tryPb'yggx-?-/!^. ifUx^yU. B^lgy 

i*i.^.co*ia>SSiJ{i«Bi-C\ :sC{i2WiUic^«;^i^-^ 
[0 0 7 2] MtC. N-;<f-;P;^;UArS N, N- 

[0073] iix^><o^c?5>l'-riirneu:^^^u 3- 

}V:< ^;Px— r;l^r -bx— h , 3 -x h ^ s^t-o t::t V 
B!x-f-;p, ?LKxf-;l^*<^ttcr)«^*»/s>iffiLV^. 

[0074] jiBcoMi, iis. su^^i- 1 0 oaag? 

8 0-9 2aMgPc0^fflTfflV^S i: ii,^. 

[0075] iifm^<r>^<r>v yt h ui^x hmmjkm 

0. 0 1~3. 0>umc7)RltRfritM5:f^^i,, Jpgfeia 

«<i8 0~2 5 0"x:. Jpilfe^raJii—i 2 0*ra-r* 

(36 5nm) , K r FX:^f i'VP— (248n 
m) . A r FXdri^Vl^—r- ( 1 9 3 nm) Wtl^f 

« {^i:l^T'^e^s^rJS5^:TJ(Ila ( pe b : p o s t 

Exposure B a k e ) jKt6JSSrfflV^TSS» 
[00761 2|s%Bj(cjjv^-C , RW|5&±M<7)±li^^p$ 

fflit}*s*<, y.'K5"/^'ffiiigii. 2— 



^j:h^^mfm\yi>x hti^h 0 , mmm±^^y h^-( 

:J'nxw^' ha^:?xttSi!FHi -620BC. ARC 
[0077] *firacOK«fi6jhBf!ti^fflj«?&=&«[ffl Ufe 

rtt'jmy^ h V i^x vmmi<mm&t Lx\t. 

*BHt:^ V^J^J^. *SKb& U A, KK^h b 'J 

>''x^;i^rs>^<oiSHr5>'i®. >'Vf-;ux^'y— 

r5y. hUx^'>'-;UT5>^OT;Wrj-;|^TSy 

^tVTy^=.^M. b H a# >- H , 3 >J >'^<?)|gt!9«r V 
tri^i^Jg, bD-;l.. b'^.Ui^'y^cTjig^J^rSi^S. 

[00781 

( 1 ) x:m\^tLWit=m3(3m^m.tz. 4-b 

-bh^xyyi segSTX^j^y— ;i^600m i tc^<g$ 

?i€^Sl4 0g$r»/t. itlS-^^'y— ;P4 0 0m 1 

titf^, *is^t;-^ h y A 4 0 g k Jit/i'V y 

^(37%) 2 0 0in 1 ^aSJoL/i. 4 5X:t:T6^ 
JirrS i i: t i 0 a W!Rj«:#Jt . itX*{i 5 2%. 3 6 5 
4X 1 0< 

[00 791 -^figM2 

jKfi»liT#/ib'x^f-o-;i/«c5 0g^^:J'y-;n o 

0 0ml{c?S»L, -eci^fiagSSgSr^D. 5 0-CT4 

%, 3 6 5 nmiOi*;S3etd»*tT<0*/HlibK«l8c ( e 



(14) 
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365 ) «2. 4X10* Jt'-5Jt. 
[0 0 80] -&«fi?ij3 

mi^J<f-Jl' 132«i:2, 4-S^'h Hn^pi^'OXTyP 
Th^'1.3 8g*^^'y-;^7 0 0In 1 tCJS»$-fr7t. 
-f- A,;>< ^ y;^;!^;}: ygj 1 0 g $r^n L 6 0 "C-C 6 

fcJSe??*. 0 gSrJSJDL/.:f^l 0 O-CT'BlBpia 

JRJ?« 7 4 it , tr y y ^-'tifx tf n;Wb H U y 
SrfflV^r^U v-i^VHbteWiBilS-^/v:. 1R^«6 3%. 
3 6 5 n m<7)^ft3tJC*lf LT<0^;MBbtfi^ ( eggg ) 
Ji2. 0X10* /tf-jTt. 
[00811 IWSM 1 tC«ffi^Sl»3KJW^« 

•^^tJt. 4' - (3-^^yW-4-^h^>'v'y-:?-^ 
>f;W) 7j::=.;l/r^'>;t'-M8gi:^^'^i;;l/K4. 
5st^:f^:^ ^J)Vmy^) >''J)V9 gi&DMF60g{Cj§ 
^?RS:6 5'CKJlffiL. HmcRjBJR't' 

fcii** 3 0:a-i5:**L^. m^mmt lt v- e 5 

(W3te*em (tt) 5 0mgS-2mf^ri:tC3|lI 

tcJ:OI»«ci:L-CIIIiRt^, f|/?>^ut;Kl> v-<^GPC 
^^»{i9 0 0 0T?>-5/S. 

[0082] imm 1 3 -^fig^ 1 ~3 -Cit^calsllBJcT) 

(^^/w^^^^ui^-h) fts-^ (finite 0/2 0 

/20. ft»Tl^^J-^*4. 8X1 0< ) 3. OgSrffl 

v\ c:*i.<c>*raeu>'^U3— yw^f-;wx— T-zwr-fe 
•r-b{c:?§Jg$lM 0%^?ai:t/>:^, 7LS0. 1 Ojw 

^-h±T17 0X:34i-^Dl^.L. RStl»jtlK2:J^JicL 



[0083] _hieRSti»jhlK<OlSJJ«^rO. 17;um 

wsth^mmL^r-f'^u'ji^Yy. rx3\^^y 

gSxbdfv-x-f-yK roe^>':/Uri-;U;<f-;l/X— r 
;Pr-fex- htcriiS L , -eo^§^PJ^c:5f:^■Cfcl.»$r^li8 

[0084] #^>il7tKStl»ihJl±(C;K>''S7 * h Ui^ 
xhi:L-CFHi-620BC KWf\yy:tX'^Vx3 

m) «NSR-200 5 i 9C) i&fflV^^3tt7t (3 
6 5nmC0jK«3t) 2. 3 8%<07'^5^f■y^r>' 
qex^Ab Hn4f S^H/KJSFaETl ^HSRS«t, 3 0^ 
^Ltz. C:«0j:dfcLT#^>ti.7t>'Un>">x7r- 

B8*»«*tJ J:lflBU|C«5»ttSrPI^. 4fc 3 6 5 nm 

<7)m3tSi: H7^x-y^y:/a[jStffFfil5L/>:. 
[0085]C:^-C\ 365 n m<0ffiP83tK<i53l«-h 

0. SOMmcfi-^x^ni^-y^mtthm^lziiVt 

$?CSE-1 1 1 OtCiOCF, /O2 ^frT-c 
aa^Uf.:. *^RW|S6ihM«iH^^»Lfe^?e[Sr5 0X: 

[0087] 

[^1] 
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4. .12 4 


0. 28 


0. 9 8 


6 8 9 






4. 2 5 1 


0. 2 9 


0. 9 8 


695 






4. 1 6 4 


0. 2 8 


0. 9 8 


683 
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3. 984 


0. 3 0 


0. 9 7 


588 





[00881 ^itc^iatc, tmmi<r)re&mmk 

[0 0 891-^^0114 

mwrn ( 4 ) X'?jkLt:fRmit:^^Lti. 9 . 1 0 - t' 
X (^'ao;^f-;W) ryh5-fey2 7. 5g^T-khy 

Sr^liZ^ifX h yxf-^PT 5 y 1 1 g SraSiDL!t<0*> 
iaSS: 5 0X:*T±tf . 2(eS^S-li:f^. |ge*5 0 
Om 1 i:WllSaL^mit:mtii^-^. ^mHti^V:/!ty 

1 2 4 8 n m<^^:ft3KlC*r LtiO^/UgblM: ( e 
248 ) «9. 9X10* ;^'r>^ 
[00901 ^JS0!5 

(8) -C^L^iSbfclPJJr^lRLJt. ±ieii-fi!cM4 
"C#;itt';?.^f-a-;Mt:l 0 g$-;^^'y— ;H o Om i 
-c-i^essio. 5s^ma. 5ox:r4i^ 

e**^ntTaW!HjS:»fm$-*/>:, JR^Ii7 3%. 2 
4 8 n mc^^»3fetC*f UT<^)^:/WR3e«jR ( e 248 ) « 
9. 9X1 0< ^'-5^::. 
[009 11 -^figfiaje 

mmi (12) 'Cii^t;ti8bt»i*-&iSLjt. 9.10- 

b*;^ (bKa^j^^Xf-yl^) T>'h^-fe>'2 3. 8g^j^* 
;Xf-;kr-b hTS H 1 0 Om 1 ^i-^xtr 

^ o;wb H y V 1 0 g *aain Ley i^'v^ftfl^^-* 
T a . mmii 6 7 % , 2 4 8 n mc^ai^;^ j^tc 

MtX<^=f:J[^mtmHe2ts >«9. 6X10* ^t'o 



3t. 

[00921 ■^«M7 

*f<s0i|(16)-C^UfciR3feS'J^^JieL7t. 9. 10- 
b';^ (bHa'^>';^f■;^) r:^b5-fe>'2 3. 8g$^>'' 
^f-;UT-fe 5 H 1 0 Om 1 (Cj§A>L7t, Cl^VTi? 
U;pg?i5'a U H 1 1 g SriiSSpUlf 'J i^'^-ff^t-fCRJsB^-li: 
TBW!|*^^:^tfc. IR^«8 3%. 24 8nm<0»[^3iifc 
MLTiO^AHSbK^ (C248 )tt9. 6X10* f£r> 

[00931 imm2 {cffiffl-rsfi^(*<7>&B!t 

9. 8X10* , 248nm) 208g, MJXf-yUr 
5>'l 0 1 gfc^W Ho^r>'>'l g^DMF 1 V "/ hfU 

^gia*<3 O-C^S^^v^i d LT 2«^*>ttT>rru 
^. iie*2 y y h;i^s:aaiDL. wmt^tffli^asraiia 

tcJ:«5^>t. «teattx^'y-/i'-*fc:rstgftt 
iR^«7 5%;t'o3t. #^>ft7tr^'y/p*yv-7 

gt^f'/l'T^'yi^-h 1 2gS:DMF6 0gtC^*»$ 
fg2r3 0^=5r*<Lf^. a^raSfeSiJt LTV- 6 5 (W6 

m^immis,) 5 0mg?:2i^ri:{:3iiiaaDL 

mi: LTEJRLJt. #fen;t;Jty v-<OGPC^*f^ 
frofcfc^-!*. ®i^.-Kyx^U'>«l^fe:t:««T%r»^ 
*ti4 0 0 0TiboJt. 

[00 941 cmm2. itwm2. imm3:i'^aim 

4^7Xnfz^^coi[:-^2. OgtC, -&^M4~6 

(2-bHc7df>'Xf-/l^;<:J'^'y^-b) - 
:5'i?yw-h) («^lk6 0/2 0/2 0, M. 

«¥%a^»4. 8X10* ) 3. og^. -^amuz 
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ii/^-i yy-bLx (Ty;p^^'^uv'-h) - (2- 
b^'a^v-xf-y^^:?:^'y^— b) - 

U-h) im.-^ (M-^it4 0/2 0/4 0 . m&W-i^ 
^^M5. 9X10* ) 3. Ost^M-^mmitLX 
V-1 9 (Set*eai SSA) 0. 0 5gk. BfS-^ 
^ilJPJi:tT^W Ho^ry>-0. 01g^fflv\ Zilh 

»S-li:10%iiPjai:U3tgi. ?LgO. 1 0//mco-f 7n 

1. 0 g2::rntr^yjriln-;U;)<^;H.— x/PT-fex 

3ji. ±m^^Mcr>i!8imnzitx.x. ^fum^WLtt'i 

00 0 0JciS/ii5:V\ 3. 5-b*>^ (b Ho^S/^^f- 
fU) -4-bHods^->-r^:b7xyy ( (£248 {± 
0. 8 X 1 04 ) SrfiOTL, >^~t LT{±±ia^ 
«IW4~6(CffifflLfet,<^)*fflUT, ±SfcRiaifcir>' 

[00 9 5] i<tA,?:Xe^-S-fflV\ i^'j3>«>X7 

mm±m<ommio. i7Mmx$>i>, 
[0096] <iii\>x:i<r)mim±mi:u'Jx htzmm-r 



i^7:rM'>'*;^bi:LTARCH-2 (^i^VN^hx 

(flc) i!NSR-2005 i 9C) SrfflV^S^K ( 2 4 8 

nm<0»[ft) t;tf*. my&mmibLX. 1 10*CT-6 
OS'SiyiLJt^, 2. 3 8%(7)r-h9jt^fUry^-^ 
AbKPdfj^H*^-CltJMStK«L. 3 0tHSI«aBIL 
7t. ClcoiaitLTft^ilJti^UrJV^x^r-iiOU- 

i^xh^'i:!'-y^^mm'fm&mx'mmLx. m^m 

m:fJi3XX/fmm^iti:W<JZ. 2 4 S n mcoM® 
3tei: H9^x.yf-i<'^0»St>psffl5L;t. 
[0097] ClCl-C. 248 nmtO®3feg«i^«±fc 

-eflifr (») fe»S8fPWtt4»Bt«ttUV-24 0 

tciijaaSL?^-:. RS^jBM:^. M^^S. H^-fx-y 
f->'^0aK<±J:l5i:|SItT*>S. K r Fxdf i^-^-U- 
if — ( 2 4 8 n m ) ^itt'tOlWfficOfeaSr^ 2 {C^ L 
7t, ie«^:«2{C5<f-. 

[0098] 

[*2] 
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8. .1 0 1 
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0. 2 7 


0. 9 7 


5 7 2 


^mis 


7. 864 


0. 2 7 


0. 9 7 


5 9 5 




7, 7 6 8 


0. 2 7 


0. 9 7 


6 0 8 




8. 0 1 0 


0. 2 7 


0. 9 7 


658 


iam2 


7, 287 


0. 2 7 


0. 9 7 


4 9 4 




1.812 


0. 3 2 


0. 9 4 


583 



[0 0 9 9] ^2<DimA^^. ^^m. i&i^fR^ 



(17) iNfPTlO-3 3 33 36 
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